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1.0 INTRODUCTION 

1.1 Objectives of this Study 

The objective of this project was to process and analyze muskrat {Ondatra zibethicus) and 
mink (Mustela vison) tissues collected by the State of Michigan Department of Natural 
Resources. (DNR) on the Kalamazoo River in Michigan. The data will be used by the U.S. 
Enviroimiental Protection Agency (EPA) Region V to evaluate potential impacts of PCB and 
metals contamination on the riverine food chain. 

1.2 Site Background 

. Polychlorinated biphenyls (PCBs), metals, and polynuclear aromatic hydrocarbons have been 
historically discharged into the Kalamazoo River from a variety of industrial sources in the 
vicinity of Kalamazoo. These compounds have apparently migrated downstream; thus, a sixty-
mile stretch of the Kalamazoo River located primarily south of Kalamazoo, Michigan was 
investigated. 

2.0 METHODOLOGY 

The State of Michigan DNR trapped muskrats and mink from selected locations along the Kalamazoo 
River potentially contaminated with PCBs and possibly metals, pesticides and semi-volatile organic 
compounds. Specimens were initially processed by an animal clinic contracted by Michigan DNR. 
Specimens were subsequently sent to the U.S. EPA/Environmental Response Team (ERT), and its 
Response Engineering and Analytical Contractor (REAC) for final processing, which included partial 
necropsies, removal of select tissues, specific chemical analyses on tissues and whole body, and 
subcontracted histopathological analyses. 

2.1 Specimen Collection 

From August 1993 through April 1994, Michigan DNR collected a total of 10 mink and 37 
muskrat specimens from selected areas along the Kalamazoo River. Details regarding the 
specimen collection procedures are provided in Appendix A, Quality Assurance Work Plan 
(QAWP). 

2.2 Initial Processing 

Upon collection, initial metrics on each specimen were recorded in the field. These included 
total body weight, total length, tail length, and hind foot length. A field data sheet was 
completed for each specimen noting the date, trapping method, trapping area, species, 
metrics, and other pertinent data (Appendices Band C,Michigan DNR Specimen Field Data 
sheets, and ERT/REAC Specimen Data Sheets, respectively). 

Specimens were transferred by Michigan DNR to a subcontracted animal clinic, which 
skiimed each animal, conducted initial necropsies, and removed sections of tissue from the 
liver and right kidney of each specimen for histopathological analysis. The original weight 
of the liver and kidneys was recorded, and the weight of sections taken for histopathology was 
subsequently recorded. Each section weighed approximately 2 grams (2g),and was preserved 
in a labeled 40 milliliter (ml) glass vial, filled with 4% buffered paraformaldehyde. Also, any 
parasites foimd in the body cavity were preserved in a separate vial. 
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The carcass and pelt of each specimen collected were shipped on wet ice to the REAC 
bioassessment laboratory for final processing and analysis. Several of these specimens arrived 
frozen; in such cases this was noted on the individual specimen data sheet. 

2.3 Final Processing 

All animal processing and dissections followed procedures detailed in the QAWP, as well as 
REAC Draft SOPs for Muskrat Trapping, and #2039, Small Mammal Dissection and Tissue 
Processing, Tissue Processing and Analysis (Appendix B). 

Whole body specimens, pelts, and histology samples were received by-the REAC sample 
custodian. Specimens were checked against their respective chain of custodies. Whole body 
specimens and pelts were immediately transferred to a freezer at <0°C. Histology samples 
were retained at 4°C until submission for analysis. 

Final processing of whole body specimens in preparation for chemical analysis was completed 
within 24 hours after arrival at REAC. Final biological processing included: 

. (1) removing and weighing the liver, kidneys, adrenal glands, reproductive tracts, spleen, and 
thymus; 

(2) removing and weighing contents of the gastrointestinal tract, and rinsing the tract with 
distilled water; 

(3) rettmiing all organs to the central body cavity (except liver and kidney); 

(4) submitting the liver, kidney, and whole body tissues for homogenization and analysis; 

(5) removal of the lower left jaw for aging by dentition. 

Sample documentation and handling procedures followed U.S. EPA/RE AC SOPs #2002, 
Sample Documentation and 2003, Sample Storage, Preservation, and Handling. 

2.4 Chemistry 

A summary of chemical analyses conducted on each tissue matrix is provided in Table 1. The 
carcass tissue refers to a homogenate of the entire animal, excluding the lower jaw, 
gastrointestinal contents, liver, and kidney. 

2.5 Histopathology 

Liver and kidney sections from each specimen were sent to the Virginia-Maryland Regional 
College of Veterinary Medicine, located at Virginia Polytechnic Institute, Blacksburg, VA. 
Slides and paraffin blocks were prepared, and tissues were interpreted by trained 
histopathologists. Parasites were also identified to the lowest practicable taxon. 

2.6 Aging by Dentition 

Specimens of each species were aged by dentition by a subcontracted laboratory (Matson's 
Laboratory, Milltown, MT.) using cementum annuli techniques. The lower left jaw of each 
specimen was provided to the laboratory, which then extracted the Ml molar for analysis for 
muskrat and the canine for mink. 
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3.0 RESULTS 

3.1 Trapping and Metrics 

The number of specimens received from the Michigan DNR is summarized in Table 
2, by date and area trapped. Copies of data sheets completed by Michigan DNR 
personnel for each specimen are provided in Appendix C. Results of organ metrics, 
and copies of ERT/REAC data sheets completed during final processing are provided 
in Appendix D. 

3.2 Chemistry 

Analytical results for each species are presented by matrix, and analysis in Tables 3-
18. 

3.3 Histopathology 

Histopathological investigation revealed no evidence of direct contaminant effects on 
the tissues submitted for analysis. A summary of the histopathological report is 
provided in Appendix E. 

3.4 Aging by Dentition 

The subcontracted laboratory report on cementtmi aging (Appendix F) identified 3 
categories of certainty. These are: 

A - result is nearly certain 

B - some error possible; there is histological evidence to support the reported age; 
if error is present, it is within the age range reported. 

C - error likely; there is little histological evidence to support the reported age. 

The aging analysis of the mink (n = 10) by cementum aimuli identified all mink as 
class A certainty. The mink ages ranged from less than a year old to less than five 
years old (Table 19). 

The aging methods identified 12 of the muskrats with virtual certainty (A), 20 of the 
muskrat with some certainty (B), and 4 of the muskrats with little certainty (C). 
Table 20 summarizes the ages of the muskrat collected during the study. 

4.0 DISCUSSION 

At the request of the Work Assignment Manager, no data interpretation has been provided. 

\038\DEL\FR\9505\FR 0038.WPS 

file:///038/DEL/FR/9505/FR


Tables 



TABLE 1 
ANALYTICAL SUMMARY 

KALAMAZOO RIVER MAMMAL STUDY, 
MAY 1995 

Trapping 
Area 

BC 

BG, OD, 
TB, PD, 
AD, Test 

Date 

August 
1993 

Dec-
April 
1994 

Analysis 

Metals 

PCB/pest 

BNAs 

Lipids 

Moisture 

Metals 

PCB/pest 

BNAs 

Lipids 

Moisture 

Muskrat 

Carcass 

S* 

5* 

5* 

S* 

5* 

31 

31 

31 

31 

31 

Liver 

NA 

6 

NA 

6̂ 

6 

NA 

31 

NA 

31 

31 

Kidney 

6 

NA 

NA 

6 

6 

31 

NA 

NA 

6 

31 

Pelt 

5* 

5* 

. 5* 

. S* 

5* 

NA 

NA 

NA 

NA 

NA 

Mink 

Carcass 

NA 

NA 

NA 

NA 

NA 

10 

10 

10 

10 

10 

Liver 

NA 

NA 

. NA 

NA 

NA 

NA 

10 

NA 

10 

10 

Kidney 

NA 

NA 

NA 

NA 

NA 

10 

NA 

NA 

NA 

10 

* One additional animal within the August, 1993 group was analyzed as full body tissue (pelt included). 



TABLE 2 
TRAPPING RESULTS BY AREA AND SPECIES 

KALAMAZOO RIVER MAMMAL STUDY*" 
MAY 1995 

Trapping Area 

BC 

TEST 

BG 

OD 

TB 

PD 

AD 

TOTAL 

Trapping Date 

August 1993 

December 1994 

December 1994 

January 1994 

February 1994 

March 1994 

March/April 1994 

' itti 

Muskrat 

6 

1 

6 

6 

6 

6 

6 

37 

Mink 

0 

NA 

-5 

0 

2 

1 ; 

2 

16 

"'All trapping conducted by the State of Michigan, Department of Natural Resources. 



TABLE 3a 
RESULTS OF METALS ANALYSIS OF MUSKRAT CARCASS TISSUE 

AREA AD 
KALAMAZOO RIVER MAMMAL STUDY 

MAY 1995 

(based on dry weight) 

bate 
Location 

Paranneter 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

040594 
AD500405 

Cone 
mg/kg 

9.9 
ND 
ND 
31 
ND 
ND 

68000 
ND 
ND 
21 

250 
0.96 
2100 

7.8 
ND 

4.5 
9500 
0.44 

ND 
4600 

ND 
ND 

100 

040594 
AD600506 

Cone 
mg/kg 

14 
ND 
ND 
22 
ND 
ND 

74000 
ND 
ND 

3.8 
320 

ND 
2300 

18 
ND 
ND 

11000 
ND 
ND 

5000 
ND 
ND 
89 

033094 
AD160102 

Cone 
mg/kg 

8.3 
ND 
ND 
15 
ND 
ND 

60000 
ND 
ND 

3.9 
270 

ND 
1900 

7 
ND 
ND 

11000 
ND 

3.7 
4300 

ND 
ND 
86 

033094 
AD090103 

Cone 
mg/kg 

6.9 
ND 
ND 
29 
ND 
ND 

68000 
ND 
ND 

6.2 
230 
0.47 
1800 

i.9 
ND 

3.4 
8300 
0.37 
0.47 

4500 
ND 
ND 
81 

033094 
AD240101 

Cone 
mg/kg 

7.3 
ND 
ND 
32 
ND 
ND 

58000 
ND 
ND 

8.3 
250 
0.35 
1800 

16 
ND 
3 

9900 
0.5 
ND 

4800 
ND 
ND 
94 

033094 
AD300104 

Cone 
mg/kg 

6.6 
ND 
ND 
18 
ND 
ND 

47000 
ND 
ND 

5.3 
230 
0.31 
1500 

6.1 
ND 
14 

9300 
0.33 

ND 
3800 

ND 
ND 
78 

ND denotes Not Detected 



, TABLE 3b 
RESULTS OF METALS ANALYSIS OF MUSKRAT CARCASS TISSUE 

AREAPD 
KALAMAZOO RIVER MAMMAL STUDY 

MAY 1995 

(based on dry weight) 

Date 
Location 

Parameter 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

031494 
PD240205 

Cone 
mg/kg 

ND 
ND 
ND 
18 
ND 
ND 

69000 
ND 
ND 

3.8 
210 

ND 
2200 

3.6 
ND 
ND 

10000 
ND 
ND 

4600 
ND 
ND 
83 

031494 
PD180203 

Cone 
mg/kg 

ND 
ND 
ND 
21 
ND 
ND 

69000 
0.5 
ND 

5.5 
320 

ND 
2100 

8.7 
ND 
ND 

9200 
0.4 
ND 

4800 
ND 
ND 
88 

031494 
PD110206 

Cone 
mg/kg 

ND 
ND 
ND 
24 
ND 
ND 

65000 
ND 
ND 

3.1 
280 

ND 
1900 

11 
ND 
ND 

8900 
ND 
ND 

5300 
ND 
ND 
82 

031494 
PD070204 

Cone 
mg/kg 

ND 
ND 
ND 
23 
ND 
ND 

78000 
ND 
ND 
4 

390 
0.4 

2300 
6.5 
ND 
12 

10000 
0.4 
ND 

5300 
ND 
ND 
92 

031494 
PD060201 

Cone 
mg/kg 

ND 
ND 
ND 
19 
ND 
ND 

76000 
ND 
ND 

5.6 
250 

ND 
2200 

6.2 
ND 
ND 

10000 
0.4 
ND 

5000 
ND 
ND 
89 

031494 
PD220202 

Cone 
mg/kg 

ND 
ND 
ND 
23 
ND 
ND 

73000 
ND 
ND 

6.6 
300 

ND 
2200 

4.6 
ND 
ND 

12000 
0.4 
ND 

5500 
ND 
ND 

100 



TABLE 3e 
RESULTS OF METALS ANALYSIS OF MUSKRAT CARCASS TISSUE 

AREATB 
KALAMAZOO RIVER MAMMAL STUDY 

MAY 1995 

(based on dry weight) 

Date 
Location 

Parameter 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

021794 
TBI60406 

- Cone 
mg/kg 

ND 
ND 
ND 
21 
ND 
ND 

58000 
ND 
ND 

5.7 
280 
0.5 

1600 
2.9 
0.3 
ND 

7600 
0.4 
ND 

3900 
ND 
ND 
79 

021694 
TB290304 

Cone 
mg/kg 

14 
ND 
ND 
17 
ND 

0.96 
61000 

ND 
ND 

6.9 
260 
8.4 

1900 
0.4 
ND 
ND 

11000 
0.8 
ND 

4400 
ND 
ND 

100 

021694 
TB250305 

Cone 
mg/kg 

ND 
ND 
ND 
23 
ND 
ND 

58000 
ND 
ND 

4.3 
270 

ND 
1700 

3.7 
0.2 
ND 

7700 
1 

ND 
4600 

ND 
ND 
84 

021694 
TB320303 

Cone 
mg/kg 

ND 
ND 
ND 
22 
ND 

0.05 
97000 

ND 
ND 

8.9 
290 
5.2 

2600 
2.3 
ND 
ND 

8300 
1 

ND 
5500 

ND 
ND 

110 

021594 021594 
TB060202 TBI60201 

Cone 
mg/kg 

ND 
ND 
ND 
20 
ND 

0.07 
56000 

KID 
ND 

4.2 
350 

1 
1800 

6.2 
ND 
ND 

8400 
0.5 
ND 

4400 
ND 
ND 
96 

Cone 
mg/kg 

ND 
ND 
ND 
23 
ND 
ND 

58000 
ND 
ND 
60 

240 
ND 

1700 
2.7 
0.2 
ND 

7100 
0.7 
ND 

4200 
ND 
ND 

110 

ND denotes Not Detected 



TABLE 3d 
RESULTS OF METALS ANALYSIS OF MUSKRAT CARCASS TISSUE 

AREA OD 
KALAMAZOO RIVER MAMMAL STUDY 

MAY 1995 

(based on dry weight) 

Date 
Location 

Parameter 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

012794' 
OD020102 

Cone 
mg/kg 

, 16 
ND 
ND 
46 
ND 

0.06 
100000 

ND 
ND 
22 

260 
5 

2600 
2.6 
ND 
15 

9200 
0.7 
ND 

5800 
ND 
ND 

130 

012694 
OD040103 

Cone 
mg/kg 

41 
ND 
ND 
33 
ND 

0.08 
76000 

ND 
ND 
14 

340 
7.8 

2100 
9.1 
ND 

2.3 
9200 

ND 
ND 

5800 
ND 
ND 

130 

012694 
OD170101 

Cone 
mg/kg 

19 
ND 
ND 
73 
ND 
ND 

150000 
2.3 
ND 
46 

480 
ND 

4300 
3.1 
ND 
ND 

17000 
ND 
ND 

8500 
ND 
ND 

200 

012794 
OD140204 

Cone 
mg/kg 

ND 
ND 
ND 
21 
ND 
ND 

37000 
ND 
ND 

4.2 
200 
0.3 

1200 
2 

ND 
ND 

7000 
ND 
ND 

2900 
ND 
ND 
61 

012794 
OD010206 

Cone 
mg/kg 

ND 
ND 
ND 
28 
ND 
ND 

59000 
ND 
ND 

4.3 
270 
0.7 

1800 
2.3 
ND 
ND 

9500 
0.8 
ND 

4600 
ND 
ND 
86 . 

012794 
OD120205 

Cone 
mg/kg 

18 
ND 
ND 
28 
ND 
ND 

120000 
1 

ND 
28 

300 
4.4 

2600 
5.5 
ND 
ND 

8600 
0.8 
ND 

6200 
ND 
ND 

130 

ND denotes Not Detected 



TABLE 3e 
RESULTS OF METALS ANALYSIS OF MUSKRAT CARCASS TISSUE 

AREABG 
KALAMAZOO RIVER MAMMAL STUDY 

MAY 1995 

(based on dry weight) 

Date 
Location 

Parameter 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

121093 
BG360306 

Cone 
mg/kg 

ND 
ND 
ND 
17 
ND 

0.05 
67000 

0.75 
ND 

7.1 
300 

0.47 
2000 

16 
ND 
ND 

9500 
ND 
ND 

4200 
ND 
ND 
86 

121093 
BG370307 

Cone 
mg/kg 

15 
ND 
ND 
16 
ND 

0.11 
54000 

0.64 
ND 
19 

640 
1 

2000 
66 
ND 
ND 

12000 
ND 
ND 

5000 
ND 
ND 
94 

121093 
BG210305 

Cone 
mg/kg 

17 
ND 
ND 
15 
ND 
ND 

45000 
0.45 

ND 
4.5 
330 

0.47 
1600 

59 
ND 
ND 

11000 
ND 
ND 

4900 
ND 
ND 
80 

121093 
BG 140304 

Cone 
mg/kg 

ND 
ND 
ND 
15 
ND 

0.06 
47000 

0.58 
ND 
20 

220 
1.1 

1300 
59 
ND 
ND 

6900 
ND 
ND 

3100 
ND 
ND 
73 

121093 
BG27A0302 

Cone 
mg/kg 

ND 
ND 
ND 
10 
ND 
ND 

52000 
ND 
ND 

2.5 
230 
0.45 
1500 

4.3 
ND 
ND 

7100 
ND 
ND 

3400 
ND 
ND 
59 

121093 
BG130303 

Cone 
mg/kg 

ND 
ND 
ND 
31 
ND 
ND 

50000 
0.42 

ND 
2.5 
230 

ND 
1400 

16 
ND 
ND 

8200 
ND 
ND 

3900 
ND 
ND 
73 

ND denotes Not Detected 



TABLE 3f 
RESULTS OF METALS ANALYSIS OF MUSKRAT CARCASS TISSUE 

AREA BC 
KALAMAZOO RIVER MAMMAL STUDY 

MAY 1995 

(based on dry weight) 

pate 
Location: 

Parameter 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

ND - denotes 

081293 
BC270305 

Cone 
mg/kg 

19 
ND 
ND 
20 
ND 

0.07 
70000 

0.61 
ND 

6.1 
300 

ND 
2500 

36 
ND 
ND 

13000 
ND 
ND 

6600 
ND 
ND 
92 

Not Detected 

081193 
BC370202 

Cone 
mg/kg 

49 
ND 
ND 
24 
ND 

0.074 
74000 

1.2 
ND 
14 

360 
ND 

2400 
29 

0.23 
ND 

11000 
ND 

0.33 
6100 

ND 
ND 

110 

081293 
BC380306 

Cone 
mg/kg 

26 
ND 

0.58 
21 
ND 

0.049 
80000 

1.5 
ND 
27 

490 
ND 

2700 
88 

0.26 
ND 

13000 
ND 
ND 

6200 
ND 
ND 

110 

081293 
BC210304 

Cone 
mg/kg 

13 
ND 
ND 
19 
ND 
ND 

81000 
0.56 

ND 
13 

220 
ND 

2500 
23 
ND 
ND 

11000 
ND 
ND 

6000 
ND 
ND 

100 

081093 
BC210101 

Cone 
mg/kg 

11 
ND 
ND 
25 
ND 
ND 

88000 
ND 
ND 

5.9 
240 

ND 
2400 

7.7 
0.23 

ND 
11000 

ND 
0.35 
5500 

ND 
ND 

100 . 

081193 
BC380203 

Cone 
mg/kg 

45 
ND 

0.57 
15 
ND 

0.061 
53000 

0.57 
ND 
57 

570 
2.4 

1900 
40 
ND 

5.7 
11000 

ND 
ND 

4900 
ND 
ND 

120 



TABLE 4a 
RESULTS OF METALS ANALYSIS OF MUSKRAT KIDNEY TISSUE 

AREA AD 
KALAMAZOO RIVER MAMMAL STUDY 

MAY 1995 

(based on dry weight) 

Date 040494 040594 033094 033094 033094 033094 
Location AD500405 AD600506 AD160102 AD090103 AD240101 AD300104 

Parameter 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Cone 
mg/kg 

ND 
ND 
ND 

0.45 
ND 

0.22 
560 

ND 
ND 
15 • 

290 
2.5 
720 
7.2 

0.14 
ND 

11000 
3.3 
ND 

5500 
ND 
ND 
71 

Cone 
mg/kg 

22 
ND 
ND 

0.32 
ND 

0.27 
360 
1.1 
3.9 

1000 
510 

ND 
680 
7.8 
ND 

8400 
13000 

3.5 
1.6 

7400 
ND 
ND 

570 

Cone 
mg/kg 

ND 
ND 
ND 

0.7 
ND 

. 0.14 
360 
3.6 
ND 
17 

640 
ND 

810 
7.6 
ND 
ND 

12000 
2.7 

7 
7700 

ND 
ND 
93 

Cone 
mg/kg 

ND 
ND 
ND 

0.5 
ND 

0.41 
340 
2.7 
ND 
23 

530 
ND 

890 
6.6 
ND 
33 

14000 
3.3 

0.54 
6200 

ND 
ND 

100 

Cone 
mg/kg 

ND 
ND 
ND 

0.7 
ND 

0.17 
1100 

ND 
ND 
15 

420 
ND 

830 
8.8 
ND 
ND 

13000 
4.5 
ND 

5900 
ND 
ND 
90 

Cone 
mg/kg 

ND 
ND 
ND 
ND 
ND 

0.48 
420 
1.9 
ND 
25 

490 
0.9 
830 
9.8 
ND 

3.4 
14000 

3.4 
0.66 
5300 

ND 
ND 

100 

ND denotes Not Detected 



TABLE 4b 
RESULTS OF METALS ANALYSIS OF MUSKRAT KIDNEY TISSUE 

AREA PD 
KALAMAZOO RIVER MAMMAL STUDY 

MAY 1995 

(based on dry weight) 

Date 
Location 

Parameter 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

031494 
PD240205 

Cone 
mg/kg 

' 

ND 
ND 
ND 

0.4 
ND 

0.2 
330 

ND 
ND 
15 

390 
ND 

800 
6.3 
ND 
ND 

12000 
3.8 
ND 

7400 
ND 
ND 
91 

031494 
PD180203 

Cone 
mg/kg 

ND 
ND 
ND 

0.5 
ND 
3 

490 
2 

ND 
15 

400 
ND 

730 
6.4 
ND 
ND 

10000 
5 

ND 
6000 

ND 
ND 
81 

031494 
PD110206 

Cone 
mg/kg 

ND 
ND 
ND 

0.3 
ND 
1.5 

500 
2.2 
ND 
19 

430 
ND 

870 
8.9 
ND 
ND 

15000 
3.4 
ND 

9700 
ND 
ND 
95 

031494 
PD070204 

Cone 
mg/kg 

ND 
ND 
ND 

0.5 
ND 
1.6 

360 
ND 
ND 
15 

530 
ND 

780 
5.2 
0.3 
ND 

11000 
4.3 
ND 

6700 
ND 
ND 
93 

031494 
PD060201 

Cone 
mg/kg 

ND 
ND 
ND 

0.3 
ND 
1.2 

360 
ND 
ND 
15 

530 
ND 

860 
7.1 
ND 
ND 

13000 
3.1 
ND 

6900 
ND 
ND 
93 

031494 
PD220202 

Cone 
mg/kg 

ND 
ND 
ND 

0.3 
ND 
1.7 

320 
ND 
ND 
16 

320 
ND 

860 
7 

0.3 
ND 

13000 
4.4 
ND 

6000 
ND 
ND 
91 

ND denotes Not Detected 



TABLE 4c 
RESULTS OF METALS ANALYSIS OF MUSKRAT KIDNEY TISSUE 

AREA TB 
KALAMAZOO RIVER MAMMAL STUDY 

MAY 1995 

(based on dry weight) 

bate 
Location 

Parameter 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

021794 
TBI60406 

Cone 
mg/kg 

ND 
ND 
ND 

0.3 
ND 

2.1 
420 
1.3 
ND 
13 

620 
1.4 

700 
4.5 
2.9 
ND 

14000 
3.6 
ND 

7100 
ND 
ND 
87 

021694 
TB290304 

Cone 
mg/kg 

17 
ND 
ND 
ND 
ND 
5 

380 
1 

ND 
18 

540 
4.6 
730 
4.2 
0.2 
ND 

12000 
4.3 
ND 

6100 
ND 
ND 
82 

021694 
TB250305 

Cone 
mg/kg 

ND 
ND 
ND 
ND 
ND 

2.2 
820 

ND 
ND 
21 

550 
59 

940 
4.4 
0.1 
ND 

12000 
6 

ND 
6500 

ND 
ND 
94 

021694 
TB320303 

Cone 
mg/kg 

~ 

ND 
ND 
ND 
ND 
ND 

3.9 
340 
2.6 
ND 
24 

620 
5.5 
710 
7.5 
ND 
ND 

10000 
5.6 
ND 

6300 
6.6 
ND 
90 

021594 
TB060202 

Cone 
mg/kg 

ND 
ND 
ND 

0.4 
ND 

2.2 
440 

ND 
ND 
17 

730 
3 

820 
7.4 
0.3 
ND 

12000 
5 

ND 
6200 

ND 
ND 

110 

021594 
TBI60201 

Cone 
mg/kg 

ND 
ND 
ND 

0.3 
ND 

0.7 
440 
1.3 
ND 
16 

680 
1.6 

790 
5.3 
2.9 
ND 

13000 
4.4 
ND 

5900 
ND 
ND 
87 

ND denotes Not Detected 



TABLE 4d 
RESULTS OF METALS ANALYSIS OF MUSKRAT KIDNEY TISSUE 

AREAOD 
KAUiiMAZOO RIVER MAMMAL STUDY 

MAY 1995 

(based on dry weight) 

Date 
Location 

Parameter 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

012694 
OD020102 

Cone 
mg/kg 

ND 
ND 
ND 

0.3 
ND 

3.6 
400 
2.2 
ND 
62 

580 
7.2 
770 
4.7 
ND 
ND 

11000 
3.4 
ND 

6900 
ND 
ND 

120 

012694 
OD040103 

Cone 
mg/kg 

ND 
ND 
ND 
ND 
ND 
1.9 

330 
1.6 
ND 
72 

400 
11 

680 
4.7 
ND 

4.2 
8800 

2.5 
ND 

4200 
ND 
ND 

120 

012694 
OD170101 

Cone 
mg/kg 

ND 
ND 
ND 

0.3 
ND 

0.8 
320 
0.8 
ND 
51 

530 
1.4 

710 
3.6 
ND 
ND 

9900 
3.4 
ND 

4200 
ND 
ND 

100 

012794 
OD140204 

Cone 
mg/kg 

ND 
ND 
ND 

0.5 
ND 
1 

450 
ND 
ND 
14 

340 
ND 

840 
4.2 
0.2 
ND 

14000 
4.7 
ND 

7400 
ND 
ND 

110 

012794 
OD010206 

Cone 
mg/kg 

ND 
ND 
ND 

0.3 
ND 
1.1 

490 
4.4 
ND 
14 

520 
1.9 

830 
6.6 
ND 
ND 

13000 
4 

ND 
5700 

ND 
ND 
90 

012794 
0D120205 

Cone 
mg/kg 

ND 
ND 
ND 

0.7 
ND 

7.2 
490 
9.8 
ND 
25 

600 
2.3 
800 
4.8 
ND 

4.5 
11000 

3.4 
ND 

7600 
ND 
ND 

110 

ND denotes Not Detected 



TABLE 4e 
RESULTS OF METALS ANALYSIS OF MUSKRAT KIDNEY TISSUE 

AREABG 
KALAMAZOO RIVER MAMMAL STUDY 

MAY 1995 

(based on dry weight) 

Date ,121093 121093 121093 121093 121093 121093 
Location BG360306 BG370307 BG210305 BG 140304 BG27A030 BG 130303 

Parameter 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potiassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Cone 
mg/kg 

ND 
ND 
ND 
ND 
ND 
1.1 

500 
2.1 
ND 
21 

720 
ND 

1200 
10 
ND 
ND 

19000 
4.3 
ND 

13000 
ND 

•'ND 
130 

Cone 
mg/kg 

ND 
ND 
ND 

0.54 
ND 

2.2 
780 

ND 
ND 
61 -

360 
2.8 
700 
9.7 
ND 
23 

10000 
3.2 
ND 

7200 
ND 
ND 
95 

Cone 
mg/kg 

ND 
ND 
ND 

0.35 
ND 

0.5 
380 

ND 
ND 
17 

390 
ND 

670 
9.3 
ND 
ND 

9700 
2 

ND 
5700 

ND 
ND 
71 

Cone 
mg/kg 

ND 
ND 
ND 

0.42 
ND 

0.6 
480 

ND 
ND 
15 

460 
ND 

900 
17 
ND 
ND 

12000 
3.2 
ND 

7300 
ND 
ND 
96 

Cone 
mg/kg 

ND 
ND 
ND 

0.24 
ND 

0.4 
260 

ND 
ND 
51 

250 
2.0 
410 
5.8 
ND 
ND 

6600 
1.7 
ND 

4400 
ND 
ND 
64 

Cone 
mg/kg 

ND 
ND 
ND 
ND 
ND 

0.3 
230 
2.8 
ND 

9.9 
240 

ND 
500 
4.5 
ND 
ND 

6500 
1.3 
ND 

5600 
ND 
ND 
54 

ND denotes Not Detected 



TABLE 4f 
RESULTS OF METALS ANALYSIS IN MUSKRAT KIDNEY TISSUE 

AREA BC 
KALAMAZOO RIVER MAMMAL STUDY 

MAY 1995 

(based on dry weight) 

Date 
Location: 

Parameter 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

ND-denotes 

081093 
BC210101 

Cone 
mg/kg 

ND 
ND 
ND 
ND 
ND 

0.62 
440 

ND 
ND 
33 

530 
ND 

910 
9.6 
ND 
ND 

14000 
3.8 
ND 

6700 
ND 
ND 

110 

081193 
BC370202 

Cone 
mg/kg 

32 
ND 
ND 
ND 
ND 

0.88 
590 

1 
ND 
16 

490 
ND 

930 
8.3 
0.4 
ND 

14000 
2.6 
ND 

6800 
ND 
ND 
88 

081193 
BC380203 

Cone 
mg/kg 

16 
ND 
ND 

0.83 
ND 

0.089 
710 

ND 
ND 
59 

490 
6.5 

1100 
16 
ND 
45 

13000 
ND 
ND 

10000 
ND 
ND 

120 

081293 
BC210304 

Cone 
mg/kg 

. 

27 
ND 
ND 
ND 
ND 

0.33 
560 
1.9 
ND 
60 

370 
3.1 

860 
14 
ND 
27 

12000 
3.7 

0.73 
5600 

ND 
ND 

110 

081293 
BC380306 

Cone 
mg/kg 

ND 
ND 
ND 
ND 
ND 

0.13 
360 

ND 
ND 
23 

310 
ND 

590 
10 
ND 
ND 

6900 
ND 
ND 

5900 
ND 
ND 
74 

081293 
BC270305 

Cone 
mg/kg 

ND 
ND 
ND 
ND 
ND 

0.22 
530 

ND 
ND 
15 

440 
ND 

970 
9.3 
ND 
ND 

11000 
ND 
ND 

6600 
ND 
ND 
88 

Not Detected 



TABLE 5 
RESULTS OF METALS ANALYSIS OF MINK CARCASS TISSUE 

KALAM/\ZOO RIVER MAMMAL STUDY 
MAY 1995 

(based on dry weight) 

Date 
Location 

Parameter 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

ND denotes Nc 

042694 
AD060210 

Cone 
mg/kg 

10 
ND 
ND 

6.8 
ND 
ND 

72000 
ND 
ND 

7.6 
340 

0.60 
1600 

1.9 
1.5 
19 

9500 
ND 
ND 

5400 
ND 
ND 

160 

)t Detected 

040794 
AD160501 

Cone 
mg/kg 

13 
ND 
ND 

3.9 
ND 
ND 

51000 
ND 
ND 
15 

290 
ND 

1500 
3.3 

0.79 
3 

10000 
ND 

6.4 
4700 

ND 
ND 

130 

031994 
PD360701 

Cone 
mg/kg 

14 
ND 
ND 

6 
ND 
ND 

71000 
ND 
ND 
14 

220 
2.4 

1600 
1.2 

2 
ND 

8600 
0.53 

ND 
5100 

ND 
ND 

130 

021794 
TB110402 

Cone 
mg/kg 

ND 
ND 
ND 

4.3 
ND 

0.10 
52000 

1.4 
ND 

5.4 
190 
2.1 

1300 
ND 

1 
ND 

8200 
ND 
ND 

3700 
ND 
ND 

120 

021694 
TB110301 

Cone 
mg/kg 

ND 
ND 
ND 

2.7 
ND 
ND 

25000 
ND 
ND 

6,7 
220 
0.8 

960 
ND 

2.8 
ND 

8100 
ND 
ND 

3200 
ND 
ND 
99 

122193 
BG471205 

Cone 
mg/kg 

ND 
ND 
ND 

2.3 
ND 
ND 

28000 
ND 
ND 
15 

260 
ND 

1200 
3 , 

0.54 
ND 

11000 
ND 
ND 

4300 
ND ' 
ND 

130 

121493 
BG340804 

Cone 
mg/kg 

ND 
ND 
ND 
3.6 
ND 
ND 

34000 
ND 
ND 

5.9 
210 

ND 
1100 

1.1 
1.1 
ND 

8600 
0.47 

ND 
3600 

ND 
ND 

120 

121393 
BG540502 

Cone 
mg/kg 

9.1 
ND 
ND 

4.8 
ND 

0.03 
51000 

ND 
ND 

8.4 
240 

ND 
1300 

2.7 
0.72 

ND 
8300 
0.34 

ND 
4000 

ND 
ND 

130 

120993 
BG610703 

Cone 
mg/kg 

ND 
ND 
ND 

4.6 
ND 

0.04 
53000 

ND 
ND 
14 

230 
ND 

1400 
2 

0.5 
ND 

8400 
0.46 

ND 
4500 

ND 
ND 

120-

121093 
BG470401 

Cone 
mg/kg 

ND 
ND 

0.6 
4.3 
ND 
ND 

56000 
2.3 
ND 

8.4 
360 

ND 
1700 

4.1 
0.41 

ND 
12000 

ND 
ND 

6200 
ND 
ND 

180 



TABLE 6 
RESULTS OF METALS ANALYSIS OF MINK KIDNEY TISSUE 

KALAMAZOO RIVER MAMMAL STUDY 
MAY 1995 

(based on dry weight) 

Date 
Location 

Parameter 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

042694 
AD060210 

Cone 
mg/kg 

ND 
ND 
ND 
ND 
ND 
1.6 

280 
ND 
ND 
23 

710 
ND 

760 
4.1 
4.1 
ND 

11000 
5.5 
ND 

8500 
ND 
ND 

120 

040794 
AD160501 

Cone 
mg/kg 

ND 
ND 
ND 
ND 
ND 

0.61 
230 
3.1 
ND 
21 

930 
ND 

640 
7 

2.2 
ND 

9000 
5.1 
7.3 

6800 
ND 
ND 

100 

031994 
PD360701 

Cone 
mg/kg 

ND 
ND 
ND 

0.53 
ND 
2.6 
420 
2.7 
ND 
45 

520 
2 

630 
4.7 
7.5 
ND 

9100 
6.3 
2.9 

9200 
ND 
ND 
99 

021794 
TB110402 

Cone 
mg/kg 

ND 
ND 
ND 
0.1 
ND 
0.5 

230 
ND 
,ND 
27 

1400 
2.1 
560 
8.3 
2.5 
ND 

5100 
1.2 
ND 

6200 
ND 
ND 

100 

021694 
TB110301 

Cone 
mg/kg 

ND 
ND 
ND 
ND 
ND 
6 

310 
ND 
ND 
22 

590 
2.4 
620 
3.6 
8.1 
ND 

8100 
4.7 
ND 

6700 
ND 
ND 

100 

122193 
BG471205 

Cone 
mg/kg 

12 
ND 
ND 
ND 
ND 

0.86 
250 
0.93 

ND 
34 

570 
0.4 
530 
3.8 
1.1 
ND 

7300 
3.3 
ND 

7000 
ND 
ND 
95 

121493 
BG340804 

Cone 
mg/kg 

ND 
ND 
ND 

0.31 
ND 

0.77 
420 
2.8 
ND 
26 

1300 
ND 

950 
5.5 
2.6 
ND 

13000 
4.4 
ND 

8100 
ND 
ND 

160 

121393 
BG470401 

Cone 
mg/kg 

ND 
ND 
ND 
ND 
ND 
1.6 

320 
1.2 
ND 
15 

360 
ND 

500 
3.1 

0.67 
ND 

6600 
3.1 
ND 

7200 
ND 
ND 
65 

120993 
BG610703 

Cone 
mg/kg 

ND 
ND 
ND 
ND 
ND 
0.6 

260 
ND 
ND 
94 

510 
4 

480 
2.7 
1.1 
ND 

7200 
3.5 
ND 

6900 
ND 
ND 

110 

121093 
BG540502 

Cone 
mg/kg 

ND 
ND 
ND 
ND 
ND 
2.1 
330 
ND 
ND 

190 
770 
7.9 

480 
3 

1.2 
ND 

5700 
3.4 
ND 

, 4800 
ND 
ND 

180 

ND denotes Not Detected 



TABLE 7 
AROCLOR 1260 CONCENTRATIONS IN MUSKRAT CARCASS AND LIVER TISSUE 

KALAMAZOO RIVER MAMMAL STUDY 
MAY 1995 

(Results in |ig/kg dry weight) 

Collection Date 

08/10/93 

08/11/93 

08/11/93 

08/12/93 

08/12/93 

08/12/93 

12/08/93 

12/10/93 

12/10/93 

12/10/93 

12/10/93 

12/10/93 

01/26/94 

01/26/94 

01/26/94 

01/27/94 

01/27/94 

01/27/94 

02/15/94 

02/16/94 

02/16/94 

02/16/94 

02/17/94 

03/14/94 

Location 

BC210101 

BC370202 

BC380203 

BC210304 

BC27030S 

BC3 80306 

BG370307 

BG27A0302 

BG 130303 

BG 140304 

BG210305 

BG360306 

OD020102 

OD170101 

OD040103 

OD010206 

OD 120205 

OD 140204 

TBI60201 

TB250305 

TB290304 

TB320303 

TBI60406 

TB060202 

Carcass 
Concentration 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND , 

ND 

ND 

ND 

540 

450 

370 

160 

210 

140 

2800 

300 

860 

280 

8400 

290 

Carcass Lipids 
(%) 

9.3 

4.3 

4.6 

5.8 

4.8 

6.2 

15.2 

10.4 

24.8 

38.9 

10.1 

18.8 

5.9 

52.8 

11.8 

16.3 

7.8 

42.5 

2L8 

9.0 

9.8 

5.6 

41.2 

12.9 

Liver 
Concentration 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1000 

96 

310 

120 

310 

320 

3800 

500 

1400 

1500 

NA 

230, 

Liver 
Lipids (%) 

18.7 

15.6 

13.3 

15.7 

14.2 

15.5 

10.9 

20.8 

16.6 

16.1 

14.8 

8.9 

11.6 

11.9 

12.2 

16.7 

13.0 

17.2 

14.8 

12.0 

12.1 

7.9 

NA 

11.4 

NA - No analytical results since tissues could not be extracted. 
ND - Denotes Not Detected 



TABLE 7 (Continued) 
AROCLOR 1260 CONCENTRATIONS IN MUSKRAT CARCASS AND LIVER TISSUE 

KALAMAZOO RIVER MAMMAL STUDY 
MAY 1995 

(Results in (ig/kg wet weight) 

Collection Date 

03/14/94 

03/14/94 

03/14/94 

03/14/94 

03/14/94 

03/14/94 

03/30/94 

04/04/94 

04/05/94 

03/30/94 

03/30/94 

03/30/94 

Location 

PD060201 

PD 110206 

PD 180203 

PD220202 

PD070204 

PD240205 

AD090103 

AD500405 

AD600506 

AD240101 

AD160102 

AD300104 

Carcass 

1400 

610 

530 

1400 

2000 

81 J 

1900 

1900 

280 

2300 

ND 

3100 

Carcass Lipids 
(%) 

9.4 

19.3 

21.0 

14.9 

10.6 

18.4 

20.4 

13.4 

10.2 

10.6 

6.8 

18.2 

Liver 

2600 

870 

420 

1700 

980 

120 

1200 

1500 

670 

1900 

330 

1700 

Liver Lipids 
(%) 

13.2 

13.6 

14.0 

14.7 

4.6 

14.7 

16.1 

18.2 

15.8 

16.9 

17.1 

13.5 

ND - Denotes Not Detected 



TABLE 8 
AROCLOR 1260 CONCENTRATIONS IN MINK CARCASS AND LIVER TISSUE 

KALAMAZOO RIVER MAMMAL STUDY 
MAY 1995 

(Results in |ig/kg dry weight) 

Collection 
Date 

12/09/93 

12/10/93 

12/13/93 

12/14/93 

12/21/93 

03/19/94 

02/16/94 

02/17/94 

04/07/94 

04/26/94 

Location 

BG470401 

BG540502 

BG610703 

BG340804 

BG471205 

PD360701 

TBI10301 

TBI10402 

AD160501 

AD060210 

Carcass 
Concentration 

3000 

6500 

1900 

3000 

2500 

7600 

16000 

11000 

5200 

12000 

Carcass 
Lipids (%) 

24.9 

58.7 

17.4 

23.0 

41.1 

14.4 

30.9 

26.1 

15.8 

7.0 

Liver 
Concentration 

1200 

3300 

1700 

6000 

3300 

11000 

7500 

NA 

8900 

52000 

Liver 
Lipids (%) 

15.1 

15.5 

29.2 

43.2 

19.8 

21.5 

14.1 

NA 

21.9 

21.7 

NA - No analytical results since tissues could not be extracted. 



- TABLES 
DIELDRIN AND P,P' DDE RESULTS FOR MUSKRATS 

KALAMAZOO RIVER MAMMAL STUDY 
MAY 1995 

(Concentration in ug/kg,dry weight) 

DATE 
08/11/93 
08/10/93 
08/11/93 

I 08/12/93 
08/12/93 
08/12/93 
01/27/94 
01/27/94 
01/27/94 
01/26/94 
01/26/94 
01/26/94 
12/08/93 
12/08/93 
12/08/93 
12/08/93 
12/08/93 
12/08/93 
02/16/94 
02/16/94 
02/16/94 
02/15/94 
02/15/94 
02/17/94 
03/14/94 
03/14/94 
03/14/94 
03/14/94 

1 03/14/94 

LOCATION 
BC380203 
BC210101 
BC370202 
BC210304 
BC270305 
BC380306 
0D120205 
OD010206 
0D140204 
OD020102 
OD170101 
OD040103 
BG370307 
BG210305 
BG360306 
BG 140304 
BG130303 
BG27A0302 
TB320303 
TB290304 
TB250305 
TB160201 
TB060202 
TBI60406 
PD110206 
PD070204 
PD180203 
|PD220202 
PD060201 

DIELDRIN 
LIVER 

ND 
ND 
7J 

7.1J 
8.0J 
ND 
ND 
13J 
ND 
ND 
ND 
ND 
ND 
29 
ND 
ND 
ND 
ND 

8.0J 
ND 
ND 
57 
ND 
NA 
14J 
ND 

1 14J 
57 

i 74 

CARCASS 
ND 
ND 
ND 

4.2J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
11J 

1 13J 

P,P DDE 1 
LIVER 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
13J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
41 
ND 
NA 
ND 

8.7J 
ND 
17 
30 

CARCASS 1 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
34 
ND 
ND 
ND 
ND 
ND 
ND 
10 
ND 
ND 
ND 
ND 
ND 

210 
ND 

330 
10J 
58 
20 
26 
21 

NA : Results lost during extractions 
ND : Denotes not detected 



TABLE 9 (cont'd) 
DIELDRIN AND P,P' DDE RESULTS FOR MINK 

KALAMAZOO RIVER MAMMAL STUDY 
MAY 1995 

(Concentration in ug/kg,dry weigfit) 

DATE 
03/30/94 
03/30/94 
03/30/94 
03/30/94 
04/05/94 
04/04/94 
12/14/93 
12/09/93 
12/10/93 
12/13/93 
12/17/93 
03/19/94 
02/16/94 
02/17/94 
04/26/94 
04/07/94 

LOCATION 
AD160102 
AD090103 
AD240101 
AD300104 
AD600506 
AD500405 
BG340804 
BG470401 
BG540502 
BG610703 
BG471205 
PD360701 
TBI10301 
TB110402 
AD060210 
AD160501 

DIELDRIN 
LIVER 

4.2J 
ND 

7.3J 
11J 
14J 
11J 
53 
ND 
ND 
71 
ND 

290 
290 

NA 
64 
ND 

CARCASS 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
37 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

P,P' DDE 
LIVER 

ND 
11J 
ND 
10J 
28 

7.4J 
510 
140 
450 

98 
460 

43 
79 
NA 
62 
59 

CARCASS 
ND 
31 
ND 
19 

7.0J 
8.1J 
150 
120 
310 
110 
200 

23 
480 
560 
13J 
26 

NA : Results lost during extractions 
ND : Denotes not detected 



TABLE 10 
SUMMARY OF DETECTED BNA COMPOUNDS IN MUSKRAT CARCASS TISSUE 

KALAMAZOO RIVER MAMMAL STUDY 
MAY 1995 

(Concentrations in ng/kg dry weight) 

DATE 

8/10/93 

8/11/93 

8/11/93 

8/12/93 

8/12/93 

12/8/93 

12/8/93 

12/8/93 

12/8/93 

12/8/93 

12/8/93 

1/26/94 

1/26/94 

1/26/94 

1/27/94 

1/27/94 

1/27/94 

LOCATION 

BC210101 

BC370202 

BC380203 

BC210304 

BC380306 

BG 130303 

BG370307 

BG210305 

BG360306 

BG140304 

BG27A030 

OD020102 

OD170101 

OD040103 

OD 120205 

OD 140204 

ODO10206 

DIETHYLPHTHALATE 

13.9* 

1(J)* 

4.4(J)* 

1.2(J)* 

1.6(J)* 

4346* 

11984* 

4198* 

21176* 

5091* 

3133* 

3377(J)* 

11944* 

3732* 

1605(J)* 

2659(J)* 

2024(J)* 

4-METHYLPHENOL 

ND 

9.5 

16.1 

19.6 

34.5* 

664(J) 

5072 

2024(J) 

10303 

2098(J) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

DI-N-BUTYLPHTHALATE 

7.8* 

12.6* 

9.9* 

21.5* 

19.8* 

36081* 

45283* 

42503* 

45119* 

44886(E) 

8137* 

16920* 

ND 

ND 

20215* 

29186* 

26248 

BIS(2-ETHYLHEXYL) 
PHTHALATE 

ND 

L5(J)* 

2.7(J)* 

2.1(J)* 

2.7(J)* 

ND 

1597(J) 

2208(J) 

ND 

ND 

4097 

2910(J) 

ND 

ND 

ND 

ND 

ND 

(J)- Indicates compound concentration found below method detection limit 
ND- Indicates compound not detected 
(E)- Indicates compound above Calibration Range 
*- Indicates compound found in Method Blank 



TABLE 10 (Continued) 
SUMMARY OF DETECTED BNA COMPOUNDS IN MUSKRAT CARCASS TISSUE 

KALAMAZOO RIVER MAMMAL STUDY 
MAY 1995 

( Concentrations in |ig/kg dry weight) 

DATE 

2/15/94 

2/15/94 

2/16/94 

2/16/94 

2/16/94 

2/17/94 

3/14/94 

3/14/94 

3/14/94 

3/14/94 

3/14/94 

3/14/94 

3/30/94 

3/30/94 

3/30/94 

3/30/94 

4/4/94 

4/5/94 

icates comp 

LOCATION 

TB060202 

TBI60201 

TB290304 

TB250305 

TB320303 

TBI60406 

PD070204 

PD220202 

PD 180203 

PD 110206 

PD060201 

PD240205 

AD 160102 

AD090103 

AD240101 

AD300104 

AD500405 

AD600506 

ound concentrat 

DIETHYLPHTHALATE 

2539(J) 

6853 

694(J) 

9343 

1524(J) 

3775 

2361(J)* 

10195* 

4129* 

ND 

15906* 

1430(J)* 

35153 

3110 

6792 

5735 

ND 

ND 

ion found below method dete 

4-METHYLPHENOL 

ND 

ND 

3583(J) 

2984(J) 

7225 

9571 

ND 

718(J) ' 

2109(J)* 

ND 

1367(J) 

ND 

15871 

ND 

1830(J) 

740(J) 

3217 

ND 

ction limit 

DI-N-BUTYLPHTHALATE 

27909* 

13268* 

36220* 

42354* 

26050* 

18282* 

10185* 

20389* 

13257* 

37129* 

108210* 

12238* 

11942* 

13560* 

ND 

22453* 

12786* 

15671* 

BIS(2-ETHYLHEXYL) 
PHTHALATE 

1646(J) 

ND 

ND 

ND 

ND 

ND 

ND 

ND > 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1103(J)* 

ND 

ND 

ND- Indicates compound not detected 
*- Indicates compound found in Method Blank 



TABLE 11 
SUMMARY OF BNA COMPOUNDS DETECTED IN MUSKRAT PELT TISSUE 

KALAMAZOO RIVER MAMMAL STUDY 
MAY 1995 

(Concentrations in jxg/kg Dry weight) 

DATE 

8/10/93 

8/11/93 

8/12/93 

8/12/93 

8/12/93 

LOCATION 

BC210101 

BC370202 

BC210304 

BC270305 

BC380306 

DIETHYLPTHALATE 

3700(J)* 

4300(J)* 

4800(J)* 

4000(J)* 

2700(J)* 

4-METHYLPHENOL 

ND 

3100(J) 

9400 

ND 

10300 

DI-N-BUTYLPHTHATLATE 

12900* 

23900* 

10600* 

11600* 

19200* 

BIS(2-ETHYLHEXYL) 
PHTHALATE 

1900(J)* 

10400* 

10300* 

14800* 

26300* 

(J)Indicates compound concetration found below method detection limit 
ND-Indicates compound not detected 
•-Indicates compound found in blank 



TABLE 12 
SUMMARY OF DETECTED BNA COMPOUNDS IN MINK CARCASS TISSUE 

KALAMAZOO RIVER MAMMAL STUDY 
MAY 1995 

(Concentrations in jig/kg dry weight) 

DATE 

12/10/93 

12/13/93 

12/14/93 

12/21/93 

2/16/94 

2/17/94 

3/19/94 

LOCATION 

BG540502 

BG610703 

BG340804 

BG471205 

TBI 10301 

BT110402 

PD360701 

DIETHYLPTHALATE 

19646* 

44219* 

17505* 

5019* 

ND 

23483 

23572 

4-METHYLPHENOL 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

DI-N-BUTYLPHTHATLATE 

45843 

19063* 

ND 

ND 

18677* 

18900 

5981* 

B1S(2-ETHYLHEXYL) 
PHTHALATE 

ND 

727(J)* 

3958 

2346(J)* 

ND 

ND 

ND 

(J)Indicates compound concetration found below method detection limit 
ND-Indicates compound not detected 
*-Indicates compound found in blank 



TABLE 13 
RESULTS OF MOISTURE ANALYSIS FOR MUSKRAT CARCASS TISSUE 

KALAMAZOO RIVER MAMMAL STUDY 
MAY 1995 

DATE 

8/12/93 
8/12/93 
8/10/93 
8/11/93 
8/11/93 
8/12/93 
12/10/93 
12/10/93 
12/10/93 
12/10/93 
12/10/93 
12/10/93 
1/27/94 
1/27/94 
1/27/94 
1/26/94 
1/26/94 
1/26/94 
2/16/94 
2/16/94 
2/16/94 
2/15/94 
2/15/94 
2/17/94 
3/14/94 
3/14/94 
3/14/94 
3/14/94 
3/14/94 
3/14/94 
3/30/94 
3/30/94 
3/30/94 
3/30/94 
4/5/94 
4/5/94 

LOCATION 

BC270305 
BC380306 
BC210101 
BC370202 
BC380203 
BC210304 
BG370307 
BG210305 
BG360306 
BG 140304 
BG130303 

BG27A0302 
0D120205 
OD 140204 
OD010206 
OD020102 
OD170101 
OD040103 
TB320303 
TB290304 
TB250305 
TBI60201 
TB060202 
TBI60406 
PD060201 
PD220202 
PD240205 
PD180203 
PD110206 
PD070204 
AD160102 
AD090103 
AD240101 
AD300104 
AD600506 
AD500405 

PERCENT 
MOISTURE 

77 
77 
73 
76 
76 * 
75 
73 
72 
67 
58 
66 
58 
71 
62 
70 
71 
84 
73 
69 
73 
69 
66 
68 
66 
71 
73 
70 
68 
71 
70 
71 
67 
70 
66 
70 
69 

*- Caracass and pelt combined 



TABLE 14 
RESULTS OF MOISTURE ANALYSIS FOR MUSKRAT LIVER TISSUE 

KALAMAZOO RIVER MAMMAL STUDY 
MAY 1995 

DATE 

8/12/93 
8/12/93 
8/10/93 
8/11/93 
8/11/93 
8/12/93 
12/10/93 
12/10/93 
12/10/93 
12/10/93 
12/10/93 
12/10/93 
1/27/94 
1/27/94 
1/27/94 
1/26/94 
1/26/94 
1/26/94 
2/16/94 
2/16/94 
2/16/94 
2/15/94 
2/15/94 
2/17/94 
3/14/94 
3/14/94 
3/14/94 
3/14/94 
3/14/94 
3/14/94 
3/30/94 
3/30/94 
3/30/94 
3/30/94 
4/5/94 
4/5/94 

LOCATION 

BC270305 
BC380306 
BC210101 
BC370202 
BC380203 
BC210304 
BG370307 
BG210305 
BG360306 
BG140304 
BG130303 

BG27A0302 
0D120205 
OD 140204 
OD010206 
OD020102 
OD170101 
OD040103 
TB320303 
TB290304 
TB250305 
TBI60201 
TB060202 
TBI60406 
PD060201 
PD220202 
PD240205 
PD180203 
PD110206 
PD070204 
AD160102 
AD090103 
AD240101 
AD300104 
AD600506 
AD500405 

PERCENT 
MOISTURE 

75 
74 
72 
74 
76 
76 
65 
73 
60 
72 
79 
83 
76 
71 
74 
73 
71 
70 
72 
71 
73 
69 
72 
72 
73 
73 
73 
74 
74 
75 
73 
73 
74 
72 
75 
73 



TABLE 15 
RESULTS OF MOISTURE ANALYSIS FOR MUSKRAT KIDNEY TISSUE 

KALAMAZOO RIVER MAMMAL STUDY 
MAY 1995 

DATE 

8/12/93 
8/12/93 
8/10/93 
8/11/93 
8/11/93 
8/12/93 
12/10/93 
12/10/93 
12/10/93 
12/10/93 
12/10/93 
12/10/93 
1/27/94 
1/27/94 
1/27/94 
1/26/94 
1/26/94 
1/26/94 
2/16/94 
2/16/94 
2/16/94 
2/15/94 
2/15/94 
2/17/94 
3/14/94 
3/14/94 
3/14/94 
3/14/94 
3/14/94 
3/14/94 
3/30/94 
3/30/94 
3/30/94 
3/30/94 
4/5/94 
4/5/94 

LOCATION 

BC270305 
BC380306 
BC210101 
BC370202 
BC380203 
BC210304 
BG370307 
BG210305 
BG360306 
BG140304 
BG130303 

BG27A0302 
0D120205 
0D140204 
OD010206 
OD020102 
OD170101 
OD040103 
TB320303 
TB290304 
TB250305 
TBI60201 
TB060202 
TB160406 
PD060201 
PD220202 
PD240205 
PD180203 
PD110206 
PD070204 
AD160102 
AD090103 
AD240101 
AD300104 
AD600506 
AD500405 

PERCENT 
MOISTURE 

77 
80 
79 
79 
83 
77 
77 
73 
86 
77 
65 
60 
78 
81 
78 
78 
70 
68 
78 
78 
78 
79 
78 
80 
79 
79 

' 79 
78 
83 
78 
77 
77 
78 
75 
79 
78 



TABLE 16 
RESULTS OF MOISTURE ANALYSIS FOR MINK CARCASS TISSUE 

KALAMAZOO RIVER MAMMAL STUDY 
MAY 1995 

DATE LOCATION PERCENT 
MOISTURE 

12/9/93 
12/10/93 
12/13/93 
12/14/93 
12/21/93 
2/16/94 
2/17/94 
3/19/94 
4/7/94 

4/26/94 

BG470401 
BG540502 
BG610703 
BG340804 
BG471205 
TB110301 
TB110402 
PD360701 
AD160501 
AD060210 

79 
70 
67 
71 
72 
65 
65 
66 
69 
73 



TABLE 17 
RESULTS OF MOISTURE ANALYSIS FOR MINK LIVER TISSUE 

KALAMAZOO RIVER MAMMAL STUDY 
MAY 1995 

DATE LOCATION PERCENT 
MOISTURE 

12/9/93 
12/10/93 
12/13/93 
12/14/93 
12/21/93 
2/16/94 
2/17/94 
3/19/94 
4/7/94 

4/26/94 

BG470401 
BG540502 
BG610703 
BG340804 
BG471205 
TB110301 
TB110402 
PD360701 
AD160501 
AD060210 

71 
68 
79 
75 
69 
68 
76 
78 
72 
76 



TABLE 18 
RESULTS OF MOISTURE ANALYSIS FOR MINK KIDNEY TISSUE 

KALAMAZOO RIVER MAMMAL STUDY 
MAY 1995 

DATE LOCATION PERCENT 
MOISTURE 

12/9/93 
12/10/93 
12/13/93 
12/14/93 
12/21/93 
2/16/94 
2/17/94 
3/19/94 
4/7/94 

4/26/94 

BG470401 
BG540502 
BG610703 
BG340804 
BG471205 
TBI10301 
TBI10402 
PD360701 
AD 160501 
AD060210 

71 
67 
70 
82 
70 
74 
70 
78 
77 
81 



TABLE 19 
MINK AGE DATA' 

KALAMAZOO RIVER MAMMAL STUDY 
MAY 1995 

Location 

BG470401 

BGS40502 

BG610703 

BG340804 

BG471205 

PD360701 

TBI10301 

TBI10402 

AD 160501 . 

AD060210 

Collection Date 

9 December 1993 

10 December 1993 

13 December 1993 

14 December 1993 

21 December 1993 

19 March 1994 

16 February 1994 

17 February 1994 

7 April 1994 

26 April 1994 

Sex 

Male 

Male 

Male 

Male 

Male 

Female 

Female 

Male 

Male 

Male 

Age and Confidence 
Code (Range) 

in Years 

2A 

3A 

OA 

OA 

lA 

lA 

OA 

3A 

lA 

4A 

'Aged by dentition 
An age of 0 means less than 1 year old 
Confidence Codes: 

A - Result is certain 
B - Result is almost certain, with a possible range given 
C - Result is not certain, with a possible range given 



TABLE 20 
MUSKRAT AGE DATA' 

KALAMAZOO RIVER MAMMAL STUDY 
MAY 1995 

Location 

BG370307 

BG27A0302 

BG 130303 

BG140304 

BG21030S 

BG360306 

OD020102 

OD170101 

OD040103 

OD010206 

OD 120205 

OD 140204 

TBI60201 

TB25030S 

TB2903.04 

Collection Date 

8 December 1993 

10 December 1993 

10 December 1993 

10 December 1993 

10 December 1993 

10 December 1993 

26 January 1994 

26 January 1994 

26 January 1994 

27 January 1994 

27 January 1994 

27 January 1994 

. 15 February 1994 

16 February 1994 

16 February 1994 

Sex 

Male 

Female 

Female 

Female 

Male 

Male 

Male 

Female 

Male 

Female 

Male 

Male 

Male 

Male 

Male 

Age and Confidence 
Code (Range) 

in Years 

OA 

OA 

2C (2 - 4) 

OA 

OB (0 - 1) 

OA 

3C (3 - 5) 

2B ( 1 - 2 ) 

OB ( 0 - 1 ) 

OA 

3C (3 - 5) 

IB (1 - 2) 

IB (0 - 1) 

OA 

lA 

'Aged by dentition 
An age of 0 means less than 1 year old 
Confidence Codes: 

A - Result is certain 
B - Result is almost certain, with a possible range given 
C - Result is not certain, with a possible range given 



TABLE 20 (Continued) 
MUSKRAT AGE DATA' 

KALAMAZOO RIVER MAMMAL STUDY 
MAY 1995 

Location 

TB320303 

TBI60406 

TB060202 . 

PD060201 

PD 110206 

PD 180203 

PD220202 

PD070204 

PD240205 

1 AD090103 

AD500405 

AD600506 

AD240101 

1 AD160102 

AD300104 

Collection Date 

16 February 1994 

. 17 February 1994 

14 March 1994 

14 March 1994 

14 March 1994 

14 March 1994 

14 March 1994 

14 March 1994 

14 March 1995 

30 March 1995 

4 April 1995 

5 April 1995 

30 March 1995 

30 March 1995 

30 March 1995 

Sex 

Female 

Male 

Female 

Male 

Male 

Female 

Female 

Male 

Male 

Male 

Male 

Male 

Female 

Male 

Male 

Age and Confidence 
Code (Range) 

in Years 

OA 

2C ( 2 - 4 ) 

IB (1 - 2) 

IB (1 - 2) 

3B (2 - 3) 

IB (1 - 2) 

2B (1 - 3) 

2B (1 - 3) 

IB ( 1 - 2 ) 

4B (3 - 4) 

IB (0 - 2) 

IB ( 1 - 2 ) . 

2B (1 - 3) 

2B (1 - 2) 

4B (3 - 5)' 

'Aged by dentition 
An age of 0 means less than 1 year old 
Confidence Codes: 

A - Result is certain 
B - Result is almost certain, with a possible range given 
C - Result is not certain, with a possible range given 
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1.0 OBJECTIVE 

The objective of this project will be lo process and analyze muskrat {Ondatra zibethicus) and mink 
{Mustela vison) tissues collected from an ecological investigation being conducted on the Kalamazoo 
River, Michigan. Tissue analysis will be conducted in order to determine the concentrations of 
pesticides, polychlorinated biphenyls (PCBs), semi-volatile organic compounds, and heavy metals 
present in two representative mammalian consumers from the river ecosystem. Histopathological 
analyses may be conducted in the event that significant concentrations of contaminants are detected 
in tissue. The data will be utilized by the U.S. Environmental Protection Agency (EPA) Region V 
to evaluate possible influences of contaminants on the aquatic and terrestrial food chains associated 
with the river ecosystem. 

2.0 PROJECT SCOPE 

The area of investigation is an approximate sixty-mile stretch of the Kalamazoo River primarily south 
of Kalamazoo, Michigan. Industrial sources have historically discharged PCBs. metals, and 
polynuclear aromatic hydrocarbons into the river system in the vicinity of Kalamazoo, and these 
contaminants have migrated down river'". 

The U.S. EPA Region V is conducting the sampling portion of this investigation. They will be 
responsible for trapping muskrats and mink,from selected locations along the Kalamazoo River 
suspected to be contaminated with elevated levels of PCBs and possibly metals, pesticides and semi-
volatile organic compounds. Collected specimens will be partially processed in the field by the U.S. 
EPA Region V for preservation of select tissues for histopathological analysis. Specimens will then 
be sent to the U.S. EPA/Environmental Response Team (ERT), and its Response Engineering and 
Analytical Contractor (REAC) for final processing which will include partial necropsies, removal of 
select tissues, specific chemical analyses on tissues and whole body, and potentially, histopathological 
analyses. 

The purpose of this phase of the investigation is to process and analyze the muskrat specimens 
provided by the U.S. EPA Region V and deliver the analytical results on the specific contaminants 
requested. This will allow the U.S. EPA Region V lo make decisions regarding the potential 
ecological risk to fauna inhabiting areas along this stretch of the Kalamazoo River. 

REAC will arrange for (1) the receipt of the tissue samples collected and prepared by the U.S. EPA 
Region V, and (2) the processing and analysis of these samples. 

3.0 TECHNICAL APPROACH 

3.1 Specimen Collection 

The U.S. EPA Region V will be responsible for the collection of approximately 30 mink and 
30 muskrat specimens from selected areas along the Kalamazoo River. Field crews should 
collect specimens from traps based on a short (less than every twelve hours) trap check 
rotation period in order to minimize predaiion or soft tissue degeneration. All specimens 
collected should be labelled immediately upon retrieval at each trap location. Onc:e removed 
from the trap, the specimen should be tagged with an aluminum tag affixed to the animal 
through a hole made in the right hind foot with a sharp probe or forceps. Each tag should 
be labelled with a code denoting the project, trap area, trap number and a unique animal 
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identification number (e.g., the fourth animal caught for the Kalamazoo River, in Area IV, 
trap 34, would have the following code written on the tag: KR-AIV-34-4). When the 
specimen is retrieved, information on its suspected age class, sex and reproductive status, and 
condition, as well as the time, date and weather conditions should be recorded on a specimen 
data sheet (Appendix A), as well as in a field logbook. Specimens should be retained in 
separate large Ziploc bags to avoid possible cross-contamination. Specimens should be 
placed on wet ice as soon as possible. 

3.2 Preliminary Processing 

All specimens should be brought to a field staging area as soon as possible after collection. 
Specimens should be retained in coolers on wet ice until they are processed. Specimens 
should be processed one at a time in order to minimize the amount of time tissues are 
exposed out of preservation. The date and data on specimen condition as well as all other 
pertinent information should be recorded on the specimen data sheet. To avoid biasing the 
chemical analyses with contaminants lodged in the fur, specimens should initially be washed 
clean of all extraneous mud and debris using free-flowing tap water and vigorous scrubbing, 
then hand dried with a paper towel. Specimens should be weighed to the nearest 1.0 gram 
(gm) and checked for any gross abnormalities and ectoparasites. Standard anatomical 
parameters to be measured to the nearest 1.0 millimeter (mm) include total body length, tail 
length and right hind foot length. Specimens should then be skinned by standard casing 
techniques. It is important that contact between the outside of the fur and the carcass is 
minimized in order to avoid introducing contaminant artifacts. 

Once the skin is removed, it should immediately be lagged with its appropriate project, area, 
trap number, and animal identification number. After tagging has been completed, skiiis 
should be stored by rolling them fur side out and placing in labelled Ziploc bags on wet ice 
or frozen at <0°C. 

Mink and muskrat pelts will be forwarded by the U.S. EPA Region V to ERT/REAC for 
documentation purposes. Mink pelts will initially be checked for penis scars to determine sex 
of each specimen. 

3.3 Decontamination 

After a specimen is skinned, the carcass should be thoroughly rinsed with distilled water to 
wash off any contamination introduced during the skinning process. The U.S. EPA Region 
V personnel will conduct preliminary tissue removal and preservation. The following steps 
should be adhered to during invasive procedures. Trays and all dissecting tools utilized 
should be 100 percent stainless steel and fully decontaminated before and between each 
specimen dissection. Decontamination of all reusable dissection and processing equipment 
should involve the following sequence: 

Soap and water wash 
Potable water rinse 
10% nitric acid rinse 
Distilled water rinse 
Acetone rinse 
Distilled water rinse 
Air dry 
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3.4 Partial Dissection and Tissue Removal 

A partial dissection to preserve liver and kidney tissue for histopathology will be performed 
by the U.S. EPA Region V prior to relinquishing specimens to the ERT/REAC. An 
inspection of the carcass for any surficial or orificial abnormalities should be conducted. The 
dimensions, color, location, physical appearance and number of abnormalities should be 
described and noted on the specimen data sheet. 

Each specimen should then be dissected according to standard necropsy procedures'-'. The 
dissection should be initiated by cutting into the abdominal wall just above the penis or vulva 
using medium, sharp/blunt dissecting scissors. Incisions should be shallow in order to avoid 
damage to internal organs and extend anteriorly up the central portion of the abdominal 
cavity to the rib cage and laterally along both sides below the rib cage and anterior of the 
hind legs. Reflection of the abdominal wall should extend up to the rib cage. The abdominal 
cavity should be scanned for gross abnormalities and any should be noted. 

Removal of the liver tissue sections for histopathology should be performed as follows. The 
medial lobe of the liver should be carefully grasped with blunt forceps. Two liver tissue 
sections should be cut starting at the distal end of the medial lobe. The sections should be 
cut 1.0 centimeter (cm) towards the center of the lobe, and be approximately 0.5 cm thick and 
1.0 cm wide. Tissue section areas may be prioritized to include obvious lesions or 
abnormalities. Tissues should be cut using sharp fine dissecting scissors and handled 
carefully. The sections should be placed into a 40-milliliter glass vial filled with 10% neutral 
buffered formalin (10% buffered formaldehyde) solution. The remaining liver should be left 
intact in the abdominal cavity. The color and condition of the liver should be noted with 
respect to infestations of nematodes or cestodes. 

Removal of the kidney tissue for histopathology should be performed as follows: the right 
kidney should be lifted with blunt forceps while cutting the underlying fatty connective tissue 
with scissors or a scalpel. Care should be taken to avoid severing the renal artery and vein 
and dislodging the kidney. The right kidney should be severed longitudinally in half so that 
a full medial section of the kidney is excised. The remainder of the kidney, which should still 
be attached to the right renal artery and vein, is to be left in the body cavity. Care should 
also be taken not to sever the right adrenal gland which lies on the anterior end of the kidney 
and is separated by a thin layer of connective tissue. The kidney section should be placed in 
the vial of preservative along with the liver section. One vial should be used for each 
individual. The vials should be labelled with the individual animal's identification code. 

3.5 Sample Handling and Shipment 

After removing the liver and kidney sections, each specimen should be placed into 
individually labelled Ziploc bags and sealed. Each bag should have a sample label attached 
to it marked with the specimen's identification code and date of collection. Those bags 
should in turn be put into a second outer Ziploc bag and placed in a cooler on wet ice. It 
is important that the specimens do not decompose, yet do not freeze. Thus, specimens 
should be retained as close as possible to r C until final processing at the REAC laboratory. 
Dry ice should not be used, since it will result in freezing the specimens, possibly influencing 
organ metrics to be recorded at REAC. Specimens and pelts should be shipped out at least 
every two days in order to allow for final processing before analytical holding times are 
exceeded. 
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Specimens must be processed for histopathology on the same day they are collected from the 
field. Sample vials retained with tissue sections for histopathology should be checked for a 
firm cap seal, placed in individual Ziploc bags and placed upright in a separate cooler on wet 
ice or in a refrigerator at 4''C. 

The following procedures should be followed for shipping specimens to ERT/ REAC: whole 
body and histopathology tissues should be retained at 1°C and 4°C. respectively, immediately 
prior to shipping. Whole body samples and their respective pelts should be placed in coolers 
lined with a large polyethylene bag. The bottom of the bags should be lined with vermiculite 
or other non-combustible, absorbent, cushioning material to minimize the possibility of 
sample damage and to absorb any fluids that may leak from samples. The double Ziploc bags 
containing the specimens and pelts should be placed on top of the vermiculite. 

Wet ice may be retained in polyethylene bags. A Federal Express Dangerous Goods Air Bill 
does not have to be filed for shipment, although a regular Federal Express Air Bill must be 
filled out. 

Vermiculite or like substance should be added on top and between the samples and the ice. 
The completed chain of custody (COC-see below) should be placed in a Ziploc bag and taped 
to the inside lid of the cooler. The COC should be double verified that it reflects the exact 
specimens and pells contained in the cooler(see below). The cooler should be secured with 
duct tape, and have signed custody seals placed over at least two locations along the seal. 
The custody seals should be sealed with clear shipping tape. Ck)olers should be clearly 
labelled as "Environmental Samples'. In addition, two sides of the cooler should be marked 
with "This End Up" or arrow labels. 

These general shipping procedures should also be followed for the histology samples. 
Exceptions to these procedures are as follows: use only wet ice double-packed and sealed for 
packaging and shipping. Fill out a regular Federal Express Air Bill denoting Priority One 
Overnight service (Appendix A). No vent hole in the cooler is necessary. 

The samples should be sent Federal Express Priority One Overnight to the Roy F. 
Weston/REAC Biology Laboratory, GSA Raritan Depot, 2890 Woodbridge Ave, Bldg. 209 
Annex, Edison, NJ 08837-3679, Attention: Paul Bovitz (Appendix A). 

3.6 Completion of the Chain of Custody 

3.6.1 General Information 

All COC records must be completed legibly and in permanent ink. A separate COC 
record will be prepared for each container used for transporting samples (i.e., cooler) 
and will include the following information: 

Project Name - Kalamazoo River 
Project Number - Enter Work Order No. 03347-035-001-6697 
ERT/REACContact - Paul Bovitz - analyses are to be performed by REAC 
Phone - 908-321-4210. ' • . .. , 
Sheet No. - Indicate page "X" of the total number of pages completed for each 
respective cooler. 
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3.6.2 Sample Identification and Analysis Requested 

REAC# - NA should be entered in this column. 
Sample No. - Enter the sample identification number attached to each sample 
container (e.g., Kalamazoo River, animal #34 would be KR-34). 
Sample Location - The sampling location is the station (i.e.. Area A, trap location 
10 would be A-10) at which the sample was collected. 
Matrix - Enter the type of sample collected. Utilize the abbreviations listed on the 
COC. When using "X" to represent a matrix not specifically listed, be sure to include 
a description of the matrix in the "Special Instructions" section of the form. In this 
case the description should read "mink tissue" or "muskrat tissue". 
Date Collected - Indicate the date when the sample was collected. If the analysis is 
time sensitive, the collection time should also be included. 
Number of Bottles - Indicate the number of bottles collected for the analysis 
requested. 
Container/Preservative - Indicate sample bottle size, and preservatives (if applicable). 
If the container is other than clear glass, this must be indicated on the form (i.e. 
gallon Ziploc bag). 
Analyses Requested - The analyses requested should be noted on the top line of 
these columns and a check mark or "X" used to designate that this is the analysis 
requested for the sample containers indicated. 

After all of the appropriate information is entered for a particular cooler, a diagonal 
line should be drawn across those spaces left blank thereby disallowing further 
additions. 

3.6.3 Special Instructions 

This section should be used to indicate any special analytical requirements. 
Arrangements for special analytical requirements must be made in advance and 
should be transmitted verbally to the REAC Task Leader. The notation in this 
section serves as a reminder to those involved in the project. Information of this 
nature is extremely beneficial to the laboratory for determining sample modifications 
of operating procedures or analytical methods. 

3.6.4 Sign-Off 

Items/Reasons - Enter "all above" or the number of sample bottles or containers 
listed to indicate that ail items are being transferred. The sample custodian must 
also indicate the reason for transfer (i.e., analysis, storage, archiving, etc.) 
Relinquished by - Tlie sample custodian relinquishing the samples signs his/her 
name, and enters the date. 
Received by - This will be completed by the receiving lab personnel. 
Date - Recipient enters that day's date. 
Time - Recipient enters time of day using military time notation. 

The top, original signature copy and the middle sheet of the COC record are 
enclosed in a Ziploc bag, sealed and secured with tape to the inside of the cooler lid. 
The bottom copy of the COC record should be retained for the Sample Custodian's 
files. The Sample Custodian must Federal Express or FAX a copy of the COC forms 
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on the same day of shipment to ERT/REAC at (908) 494-4021 to the attention of 
Paul Bovitz. After securing shipping coolers, at least two custody seals must be 
placed across cooler openings. As long as the COC records are sealed inside the 
sample cooler and custody seals remain intact, commercial carriers are not required 
to sign the COC form. 

3.6.5 Sample Storage Requirements 

Samples must be stored in shipping containers or coolers with the COC record 
inside. The shipping container or cooler must be secured in a fashion such that once 
the container is closed, any access is clearly evident. 

Storage in a locked room or vehicle is permitted as long as the above procedures are 
followed. 

3.7 Biological Processing 

Whole body specimens, pelts, and histology samples will be received by the REAC Task 
Leader. Specimens will be checked against their respective chain of custodies. Whole body 
specimens and pelts will be immediately transferred to a freezer at <0°C. Histology samples 
will be retained at 4°C until submission for analysis. 

Final processing of whole body specimens in preparation for chemical analysis will be 
completed within 24 hours after arrival at REAC. Final biological processing will include: 

(1) removing and weighing the liver, kidneys, adrenal glands, reproductive tracts, spleen, and 
thymus; 

(2) removing and weighing contents of the gastrointestinal tract, and rinsing the tract with 
distilled water; 

(3) returning all organs to the central body cavity (except liver and kidney); 

(4) submitting the liver, kidney, and whole body tissues for homogenization and analysis; 

(5) removal of the lower left jaw for aging by dentition. 

The procedures for organ and tissue removal will be in the order as follows. 

3.7.1 Collection of the Reproductive Tract 

3.7.1.1 Male Reproductive System 

The central body cavity will be reopened along the incisions made 
by the U.S. EPA Region V. The testes will be pulled out of the 
scrotum and the gubernaculum testis will be severed. Next, the 
distal end of the vas deferens will be severed and separated from the 
epididymis and testis. The epididymis and testis will then be 
separated and the testes cleaned of extraneous connective tissue. 
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The testes will be weighed to the nearest 0.001 gm and length and width 
measured to the nearest 1.0 mm. 

3.7.1.2 Female Reproductive System 

The central body cavity will be reopened along the incisions made by the 
U.S. EPA Region V. Fine scissors will be used to cut the mesentery tissue 
supporting the uterine horns up to the ovaries. The connective tissue 
between the ovaries and the kidneys will be severed. The uterus and ovaries 
will be separated adjacent to the distal side of the cervix. The ovaries will 
be weighed to the nearest 0.001 gm and length and width of each will be 
recorded to the nearest 1.0 mm. Any abnormalities, uterine scars, or 
embryos will be noted. 

If embryos are present, the number present in each uterine horn will be 
noted. Usually the embryos are of similar size and development. If this is 
not the case, differences will be noted in detail. Measurements will be taken 
of one of the embryos which appears to be of average size and mass. The 
embryo length and width will be measured to the nearest 1.0 mm, while the 
weight will be taken to the nearest 0.01 gm. 

3.7.2. Collection of the Spleen 

The spleen is located above the left kidney and descending colon, and behind the 
fundus of the stomach. The stomach will be gently lifted and the spleen separated 
from the stomach connective tissue using forceps and fine dissecting scissors. The 
spleen will be cleaned of extraneous connective tissue and weighed to the nearest 
0.01 gm. 

3.7.3, Collection of the Liver. Kidney and Adrenal Glands 

The connective tissue under the medial lobe of the liver will be carefully lifted with 
forceps and the esophagus and blood vessels entering the diaphragm will be severed. 
The remaining connective tissue attached to the liver will be severed, the liver 
removed and placed into an aluminum weighing boat. 

The liver will be weighed to the nearest 0.01 gm, with the weight of the 
histopathology section noted separately. Color and condition of the liver tissue 
should be noted. The liver will be enclosed in a glass jar labeled with the project 
initials, animal identification number and date and retained on dry ice or in a freezer 
at <0°C. 

The kidneys will be located and the renal artery and vein of both the right and left 
kidneys will be severed with scissors. The kidneys will be lifted with forceps while 
cutting the surrounding fatly connective tissue. The kidneys will be cleaned of 
extraneous fat and connective tissue. The adrenal glands located on the anterior 
portion of each kidney will be removed by carefully severing the thin layer of 
connective tissue between the organs. The kidneys will be individually weighed lo 
the nearest 0.01 gm noting separately the weight of the tissue section removed from 
the right kidney for hisiolog\'. The kidneys will be placed into a glass jar labelled 
with the project initials, animal identification number and date and retained on dry 
ice or in a freezer ai <0"C. The adrenal glands will be cleaned of extraneous 
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connective and fat tissue and individually weighed to the nearest 0.001 gm. 

3.7.4 Collection of the Thymus 

In order to gain access to the thymus, the thoracic cavity will be opened. Using a 
pair of large dissecting scissors, the cartilaginous portion of the ribs will be cut 
anteriorly to the neck. The rib cage will be spread apart and the ventral rib cage 
removed by making an anterior cut along each of the lateral sides of the rib cage. 
The thymus will be located at the base of the trachea, above the heart. 

The thymus will be removed by severing the anterior base of the organ and gently 
lifting with blunt forceps. The thymus will be cleaned of extraneous fat and 
connective tissue and weighed to the nearest 0.001 gm. 

3.7.5 Collection of Gastrointestinal Material 

Stomach contents of two specimens per batch of six to ten individuals will be 
extracted and retained for future analysis. Stomachs will be severed anterior to the 
fundus and duodenum, ciit open along the fundus and greater curvature, and the 
contents emptied. The contents will be weighed to the nearest 0.(X)1 gm and 
inspected for identifiable food items. Food items, color and condition of internal 
matter will be noted on specimen data sheets. The contents will then be placed into 
a glass jar, labelled with the respective animal identification code, placed in a Ziploc 
bag, sealed, and retained in a freezer at <0°C. Stomach contents will be retained for 
possible future residue analysis until after all other analyses have been completed. 
The stomach will be rinsed with distilled water and returned to the central body 
cavity for inclusion in the whole body analysis. 

Contents of the GI tract from the sigmoid colon down to the rectum and anal canal 
will be extracted and retained for possible future analysis. The gastrointestinal (Gl) 
tract will be severed at the posterior end of the descending colon and removed. 
Fecal matter that is contained in this portion of the GI tract will be squeezed into 
a previously weighed 40 milliliter glass vial. The vial will be reweighed to determine 
the exact mass of fecal matter removed, tightly capped, labelled with the animal 
identification code, and placed in a freezer at <0°C. The section of the Gl tract that 
was removed will be rinsed with distilled water and returned to the central body 
cavity for inclusion in the whole body analysis. 

3.7.6 Final Disposition of Tissues 

During dissection and processing, all tissues removed, except for liver and kidney 
tissues, will be retained in glass petri dishes in isotonic saline solution in order to 
prevent dessication. All organs or tissues removed from individual specimens, except 
for liver and kidney tissues, will be returned to the central body cavity of their 
respective carcass following completion of whole body processing. Specimens will 
be cut into three sections, placed in Ziploc bags labelled with the project initials, 
animal identification number and date, the bags will be sealed, and retained on dry 
ice or in a freezer at <0°C. A separate COC will be originated for liver, kidney and 
whole body tissue indicating the respective analyses to be performed by the 
ERT/REAC Biology Laboratory. Liver and kidney tissue will be frozen in glass jars 
until homogenization. 
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Liver tissues will receive first priority for analysis. Analytical processes will be 
initiated for liver tissue immediately after the tissues are removed and COC^ have 
been relinquished to the ERT/REAC analytical laboratory. Kidney and whole body 
homogenate will remain frozen until the completion of all analyses for liver tissue. 
Specimens are expected to arrive in batches of sbc to ten individuals every two to 
three days. If processing of liver tissues is completed for one batch before the arrival 
of a second batch then kidney and whole body tissue processing will be initiated. 
Initial analytical processing of tissues will include homogenization under CO ,̂ 
sublimation, and extraction. Analysis of tissue extracts will be performed within 
holding times identified in Table 9.1. 

Prioritization of tissue analysis will be in the following order: Liver tissue will 
undergo analysis for pesticides/PCBs, percent lipids, and percent moisture. Whole 
body tissue will undergo analysis for pesticides/PCBs, semi-volatile organics, percent 
lipids, percent moisture and target analyte list (TAL) metals. Kidney tissue will 
undergo analysis for TAL Metals and percent moisture. 

3.8 Analytical Tissue Requirements 

The REAC tissue laboratory requires at least 1.5 g of tissue per sample for TAL metals 
analysis, of which 0.5 g is required for arsenic/selenium analysis, and 0.5 g is required for 
mercury analysis. For MS/MSD samples, an additional 0.5 g of tissue is required. MS/MSD 
samples will be analyzed for both muskrat and mink. 

A minimum of 1 g of tissue is required for percent moisture analysis for each tissue matrix 
(whole body, liver and kidney). Due to the small size of muskrat and mink kidneys in 
subadult animals, in some cases there may be insufficient tissue mass to conduct all analyses 
at the action levels identified in Table 9.1. If this is the case, the Work Assignment Manager 
will be consulted as to the priority of analyses. 

Pesticide/PCB, percent lipid and moisture analyses collectively require at least 15 grams of 
total tissue per sample. Semi-volatile organics, percent lipid and moisture analyses also 
require at least 15 grams of tissue per sample. Tissue samples from the liver and whole body 
are expected to meet all analytical mass requirements without pooling of tissue. 

The preservation fluids for the liver and kidney histological sections will be changed with 
fresh 10% buffered formaldehyde within three days after receipt at REAC. Samples will be 
held at the REAC Biology Laboratory until they are sent to a subcontracting laboratory for 
histopathological analysis. 

3.9 Equipment Decontamination 

All dissection procedures will be conducted with 100% stainless steel decontaminated trays 
and instruments. All dissecting tools will be decontaminated before dissecting the next 
specimen, with new scalpel blades being used for each specimen. All animal tissue residues 
will be disposed of with other site generated waste in accordance with EPA ERT/REAC 
policy. 
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The following decontamination sequence will be employed for dissecting tools and trays 
before and after dissecting each animal: 

Soap and water 
Potable water rinse 
10% nitric acid rinse 
Distilled water rinse 
Acetone rinse 
Distilled water rinse 
Air dry 

3.10 Standard Operating Procedures 

3.10.1 Sample Documentation 

All sample documents will be completed legibly, and in ink. Any corrections or 
revisions will be made by lining through the incorrect entry and by initialing the 
error. 

Loebook 

The site or laboratory logbook is used to record data and observations so that an 
accurate account of field operations can be reconstructed in the writer's absence. 
The logbook is essentially a descriptive notebook detailing site activities and 
observations. All entries will be dated and signed by the individual(s) making the 
entries and should contain the following information (unless formally recorded 
elsewhere): 

Site name and location on inside cover 
Date and location of field work 
Times (military times preferred, or reference a.m. or p.m.) 
Names and addresses of field or laboratory contacts 
Site sketches and photographic references 
Weather conditions 
Sample descriptions, locations, times taken, identification numbers 
Chain of custody information, shipping paper identification number, 
recipient address and phone number, etc. 
Field or laboratory observations and discussion 
Field or laboratory measurements (i.e., Ph, temperature, surface water flow 
rates, etc.) 
Instructions issued by field or laboratory supervisors, representatives of the 
U.S. EPA and others. 

Specimen Data Sheets and Sample Labels 

Specimen data sheets and corresponding sample labels are used to identify samples 
and document field and laboratory sampling conditions and activities. Specimen data 
sheets will be maintained by the Task Leader or designee; and at a minimum, 
originals will be filed in a central location. As necessary, copies of field data sheets 
can be appended to Trip or Final Reports. 
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Chain of Custodv 

A chain of custody record must be maintained from the time a sample is taken to the 
final deposition of the sample. 

The chain of custody record shall contain, at a minimum, the following information: 
project name, project number, the REAC contact and their telephone number. For 
each sample collected, the chain of custody record shall include the sample number, 
sampling location, sample matrbt, date collected, container/preservative, the analysis 
requested, and special instructions, if any are applicable. 

Chain of custody records must be completed legibly and in ink. with all required 
information, so that miscommunication with, or misunderstanding by, the receiving 
laboratory can be prevented. 

Every transfer of custody must be noted and signed for on the chain of custody 
record. If a sample or group of samples is not under direct control or observation 
of the individual responsible for the samples, then they must be stored in a locked 
container that has been sealed with a chain of custody seal. A copy of the chain of 
custody record should be kept by each individual who has signed it. The final copy 
should be included with the Analytical Report. 

Chain of Custodv Seals 

Chain of custody seals demonstrate that a sample container has not been opened or 
tampered with during transport or storage samples. The seal or seals should be 
affixed in such a manner that the container cannot be opened without breaking the 
seal. The person in direct possession of the samples shall sign and date the seal. 
The name of the individual signing the seal and a description of the packaging shall 
be noted in the site logbook. 

NOTE: A copy of the original specimen data sheets from field activities of the U.S. 
EPA Region V, should be provided along with the COC in each cooler of samples. 
A copy of all pertinent field notes should also be sent to the REAC Task Leader. 

3.10.2 Sampling Techniques 

All animal processing and dissection will follow REAC Draft SOPs, Muskrat 
Trapping, and Small Mammal Dissection and Tissue Processing (#2039). 

3.11 Waste Residuals Disposal 

All of the residual tissue samples will be maintained for 60 days after the issuance of the final 
report. If no additional work has been requested at- the end of the 60 days, the Work 
Assignment Manger will be contacted and notified of arrangements being made for disposal. 
Samples will not be disposed of without prior approval of the Work Assignment Manager. 
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4.0 PROJECT MANAGEMENT AND REPORTING 

The Weston/REAC Task Leader will maintain contact with the U.S. EPA/ERT Work Assignment 
Manager to provide information on the technical and financial progress of this study. Analytical 
results will be presented in a final analytical report as described in Section 8.0. Activities will be 
summarized in appropriate format for inclusion in REAC Monthly and Annual Reports under the 
Kalamazoo River Work Assignment. 

Weston personnel performing work under this work assignment have received the Weston Conflict 
of Interest Policy and Operating Practice and been informed of their obligation to report personal 
conflicts of interest. Each employee has agreed to this policy by signing a statement related to conflict 
of interest responsibilities. In addition, Weston has conducted a search of its conflict of interest data 
base in reference to this work assignment and has found no actual or potential conflict of interest with 
the acceptance of this task. Lastly, Weston recognizes the continuing obligation to identify and report 
any actual or potential conflicts of interest arising at any time during performance of this work 
assignment. 

5.0 PROJECT SCHEDULE 

A Revised Quality Assurance Work Plan will be delivered to the Work Assignment Manager by 
12/15/93. Field operations began on 12/08/93. Specimens are expected to arrive in batches of sbc to 
ten individuals every two to three days. Specimens will be processed for analyses within 24 hours after 
receipt at REAC. Metrics will be taken on animals and recorded into the REAC small mammal data 
base. 

Liver, kidney, and whole body tissue samples are expected to be transferred from the processing 
laboratory to the REAC analytical coordinator. Tony LoSurdo. via a COC, once processing has been 
completed. Preliminary analytical results are expected by 1/28/93. The issuance of a final analytical 
report is expected by 2/12/94. The overall project is expected to close out with the issuance of a Final 
O&A Report including analytical results and a specimen database by 2/26/94. Refer to the attached 
project schedule chart and Section 8.0 for an illustration of milestones and deliverable due dates. 

6.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 

All field collection of specimens will be performed by the U.S. EPA Region V. They will also conduct 
preliminary processing of specimens which will include taking standard metrics, tagging, skinning and 
removal of tissues for histology, as aforementioned. They will then ship specimens on ice, according 
to the protocols outlined, to the REAC facility where final processing and analysis of specimens will 
be conducted. 

The REAC Task Leader, Paul Bovitz . is the primary REAC point of contact with the EPA Work 
Assignment Manager. The Task Leader is responsible for the development and completion of the 
QAWP, project team organization, and supervision of all project tasks, including reporting and 
deliverables. 

The REAC Site/QC Coordinator, Phil Kim . is responsible for ensuring field adherence to the 
QAWP and recording any deviations from the QAWP. The Site QC Coordinator is also the primary 
project team contact with the REAC lab. 

The project analytical coordinator, Tonv LoSurdo. will be responsible for the coordination of 
laboratory analyses, and the reporting of analytical results. 
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Paul Bovitz 

Phil Kim 

Matt Donohue 

Tom Kalucki 

Tonv Scrittorale 

Jackie Marrone 

Tonv LoSurdo 

Ivan Acevedo 

The following REAC personnel will work on the processing stage of this project: 

Personnel Responsibilitv 

Project Coordination/Lab Dissection 

Lab Dissection/Sample Documentation 

Lab Dissection 

Lab Dissection / Sample Preparation 

Lab Dissection / Sample Preparation 

Lab Dissection / Sample Preparation 

Laboratory Coordination 

Sample Preparation 

The REAC QA Officer (Chris Andreas), Health and Safety Officer (Tamre Noblei), and Section 
Chiefs (Gary Buchanan and Vinod Kansal) are responsible for auditing and guiding the project team, 
reviewing the final deliverables and proposing corrective action, if necessary, for nonconformity to the 
QAWP or HASP. 

While not specifically identified, activities such as video documentation, photodocumentation, 
computer graphics and support, statistics, word processing and report preparation and purchasing 
support may be required in order to accomplish the objectives of this project. 

7.0 MANPOWER AND COST PROJECTIONS 

At this time no travel is anticipated for this work assignment. However, it may become necessary for 
the Task Leader to provide technical support in the field to the US EPA Region V in conjunction 
with the Work Assignment Manager. If this scenario is deemed necessary by the Work Assignment 
Manager then expenses would be approximately as follows: 

-Number of trips 1 trip to Kalamazoo, Ml 
-Number of days 3-5 days 
-Personnel 1 individual 
-Per diem 90/day 
-Other costs Si500 

The estimated costs (including labor, travel, materials and equipment, subcontractor, and analytical) 
lo complete this project are included in the cosi summary provided to the Work Assignment Manager 
as part of the Quality Assurance Work Plan for the Kalamazoo River Work Assignment. 
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8.0 DELIVERABLES 

The following deliverables will be provided under this project: 

ITEM DATE 

X Revised QAWP 12/15/93 
X Preliminary Report 01/28/94 
X Final Analytical Report 02/12/94 
X Final O&A Report 02/26/94 

9.U QUALITY ASSURANCE 

The following QA objectives and protocols apply, as per Tables 9.1 and 9.2: 

The following QA Protocols for QA-1 data are applicable to all sample matrices and include: 

1. Provide sample documentation in the form of field logbooks, the appropriate field data sheets 
and chain of custody forms. 

2. All instrument calibration and/or performance check procedures/methods will be summarized 
and documented in the field/personal or instrument log noteb(X)k. 

3. The detection limit will be determined and recorded, along with the data, where appropriate. 

The following QA Protocols for QA-2 data are applicable to all sample matrices and include: 

1. Provide sample documentation in the form of field logbooks, the appropriate field data sheets 
and chain custody forms. Chain of custody sheets are optional for field screening locations. 

2. All instrument calibration and/or performance check procedures/methods will be summarized 
and documented in the field/personal or instrument log notebook. 

3. The detection limit will be determined and recorded, along with the data, where appropriate. 

4. Document sample holding times; this includes documentation of sample collection and 
analysis dates. 

5. Provide initial and continuing instrument calibration data. 

6. For soil, sediment and water samples, include rinsate blanks and trip blanks at the rate 
specified in Table 6.1, footnote 2 and 3, respectively. 

7. Performance Evaluation samples are optional, if available. 

8. Definitive identification 

Unscreened data - confirm the identification of analytes via an EPA-approved method on all 
unscreened environmental samples; provide documentation such as gas chromatograms, mass 
spectra, etc. 

\workplan.7\wp-6697 

file:///workplan.7/wp-6697


Non-definitive quantitation 

Unscreened data - provide documentation of quantitative results. 

Numbers of samples to be collected for this field study are entered onto Table 5.1, Field Sampling 
Summary, and Table 5.2, QA/QC Analysis and Objectives Summary, to facilitate ready identification 
of analytical parameters desired, number of samples required and associated number, and type of 
QA/QC control samples required based on the QA level. 

All project deliverables will receive an internal peer QC review prior to release, as per guidelines 
established in the REAC Quality Assurance Program Plan. 
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Inbic 9.1 Snmplc Siiitmary • Tissue 

Analytical 
Parameter 

TAL HETALS 

PEST/PC8 

BNA 

Percent 
Moisture 

Percent 
Lipids 

Action 
Level' 

100 ppb 

100 ppb 

500 ppb 

NA 

NA 

Matrix 
* 

XI 

X2 

XI 

X2 

fl 

X2 

XI 

X2 

XI 

X2 

Container Type 
and Volume (H 

Containers rq'd) 

30 whole body 
30 kidney san^jles 

30 whole IxxJy 
30 kidney samples 

30 whole body 
30 liver sanples 

30 whole body 
30 liver sanples 

30 whole body 

30 whole body 

30 whole body 
30 liver satnptes 
30 kidney sanples 

30 whole IxxJy 
30 liver sanples 
30 kidney sanples 

30 whole tx)dy 
30 liver sanples 

30 whole IxxJy 
30 liver sanples 

Preservative 

<0''C 

<0''C 

<0°C 

<0°C 

<0°C 

Holding 
Times 

6 mon 

U days 

K days 

NA 

NA 

Subtotal 
Sanples 

120 

120 

60 , 

180 

120 

Rinsate 
Blanks^ 

NA 

NA 

NA 

NA 

NA 

QC Extra's 

Field/ 
Trip 

Blanks^ 

NA 

NA 

NA 

NA 

NA 

PE 
Sanples^ 

NA 

NA 

NA 

NA 

NA 

Total 
Matrix 
Spikes^ 

6 

6 

6 

6 

3 

3 

NA 

NA 

Total 
field 

Sanples** 

120 

120 

60 

180 

120 

* Matrix: XI- Muskrat Tissue, X2-Mink Tissue 

"whole body specimens will be retained at 1°C until final processing at the REAC facility; sanples will then be homogenized and preserved at <0''c. 

The concentration level, specific or generic, that is needed in order to make an evaluation. This level will provide a basis for determining the analytical method to 
be used. 
If dedicated sanpling tools are not used, rinsate blanks are required for the aqueous matrix. They are optional for the soil matrix, for 0A2 and 0A3, a minimun of onr 
blank required per type of sanpling device per day. For 0A1, enter "N/A". 
Field blanks are required for aqueous and non-aqueous matrices. Aqueous field blanks are prepared with distilled water and non-aqueous field blanks are prepared with 
clean sand or soil, for 0A2 and QA3, one blank required per day. for QAl, enter "N/A". For PA2 and 0A3, one trip blank required per cooler used to transport VGA sanples. 
for QAl, enter "N/A". Each aqueous trip blank consists of two 40ml vials,filled with distilled water. Each non-aqueous trip blank consists of two AO ml vials filled 
with clean sand or soil. 
Performance evaluation sanples are optional for 0A2 and mandatory for 0A3 at one per parameter per matrix. For QAl, enter "N/A". , 
Ensure that sufficient volume of environmental sample is collected for lab spiking. All analyses conducted at the REAC laboratories require matrix spike samples at P 
frequency of >10X total sanples, regardless of OA Objective. In addition, for QA2 (optional) and for QAS (mandatory): Determine bias (X recovery) using a minimum o' 
2 matrix spikes. Determine precision using a mininun of 8 matrix spikes. 
Add the nimbers of rinsate blanks, field blanks, trip blanks, and PE sanples to the subtotal numljer of sanples to determine this. 
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MANAGERS 0ESIGh£RSA:ONSULTANTS 

HEAC PROJECT 
GSA RARITAN DEPOT 
2890 WOODBRIDGE AVENUE 
BLOG. 209 ANNEX 
EDISON, NJ 08837-3679 

^PAUUBOV\-U 

MEMO TO: 

FROM: 

THRU: 

DATE: 

SUBJECT: 

David Charters, USEPA/ERT 

A. LoSurdo (~-X • L o / l - ^ A 

W. Scott Butterfield , J A ) 

December 18, 1990 

Chemical Meth(xls for BiologicarTissues 
Summary Tables (WA #3347-21-01-3407) 
Final Revised Version 

The "Chemical Methods for Biological Tissues" Summaty Tables 
recapitulating methodologies, sample mass, and quantifiable method 
detection limits (QMDLs) for VOAs, BNAs. Pesticides/PCBs, metals, and 
polychlorinated dibenzodioxins (PCDDs) and polychlorinated dibenzofurans 
(PCDFs) have been completed. The Tables are being submitted as pan of 
the requirements of Phase 1 of the Work Assignment. 

In addition, I am submitting detailed procedures (part of Phase 2 
requirements) for 'Bio-Tissue* sample preparation for VOAs, BNAs and 
Pesticides/PCBs. These are, in my opinion, adequate cost effective 
procedures summarized from the copious scientific literature surveyed. 

cc: R. Singhvt 
W. Coakley 
W. S. Butterfield 
N. Zygmont 

AL/db 
68 



TABLE 1. QUANTIFIABLE METHOD DETECTION LIMITS (QMDLs) FOR ORGANICS TARGET 
COMPOUND LIST (TCL) BASED ON 10 GRAM BIOLOGICAL TISSUES SAMPLE 

PER EACH COMPOUND CLASS (VOAs. BNAs, and Pesticides/PCBs) 

OMDL ruc/keV" 

Volatile Compounds GC/MS REF 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12; 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 

Acetone 1 
Acrolein 
Acrylonitrile 1 
Benzene 1 
Bromoform 
Bromodichloromethane 
Bromomethane 1 
2-Butanone 1 
C:arbon disulfide 1 
Carbon tetrachloride 1 
Chlorobenzene 1 
Chloroethane 1 
Chloromeihane 1 
Chlorodibromomcthane 
Chloroform 
1,1-Dichloroethane 1 
12-Dichlornethane 1 
I.l-Dichloroethene 1 
t-l,2-Dichloroethene ] 
1,2-Dichloropropanc 1 
c-13-Dichloropropene 1 
i-13-Dichloropropcne 
Ethylbenzene 1 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone 
Styrenc 
1,1.2.2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Xylenes 
1,1,1-Trichloroethane 
1.1.2-Trichloroeihane 
Trichlorocthene 
Vinyl acetate 
Vinyl chloride 

1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 

I 1-5 
I 1-5 
I 1-5 
I 1-5 
I 1-5 
I 1-5 
I 1-5 
I 1-5 
1 1-5 
1 1-5 
1 1-5 
1 1-5 
I 1-5 
I 1-5 
I 1-5 
I 1-5 
I 1-5 
1 1-5 
1 1-5 
1 1-5 

Extraction'" 

Method REF 

1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 

Method 1: 1-5 
Vacuum Distillation 1-5 

1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5-
1-5. 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 

i 

' 

1 
i 
I 

f 

1 
1 

• \ 

] 
1 
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TABLE 1. QUANTIFIABLE METHOD DETECTION LIMITS (QMDLs) FOR ORGANICS TARGET 
COMPOUND LIST (TCL) BASED ON 10 GRAM BIOLOGICAL TISSUES SAMPLE 

PER EACH COMPOUND CLASS (VOAs. BNAs, and Pesticides/PCBs) 

Semi 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13; 
14. 
15. 
16. 
17. 
18. 

19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 

-Volatile Compounds 

Acenaphthcne 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Ben7.o(a)pyrene 
Benzidine 
Benzo(b)fluoranthene 
Benzo(ghi)pcrylene 
Benzo(k)nuoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophcnyl phenyl ether 
Butyl benzyl phthalaie 
4-Chloro-3-methylphenol 

(p-Chloro-m-Cresol) 
4-Chloroaniline 
2-Chloroethyl vinyl ether 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
Di-n-butylphthalate 
Di-n-cxtylphlhalate 
Dibenz(a.h)anthracene 
Dibenzofuran 
1,2-Dichlorobenzene 
l,3-Dichlorr)benzene 
1,4-Dichlorobenzene 
33'-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethyl phthaiate 
Dimethyl phthaiate 
2,4-Dimethylphenol 
4,6-Dinitro-2-meihylphenol 
2,4-DinitrophenoI 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
1,2-Diphehylhydrazine 

OMDL 

GC/MS 

500 
500 
500 
500 
500 
500 
500 
500 
500 

2500 
500 
500 
500 
500 
500 
500 
500 

500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 

1000 
500 
500 
500 
500 
500 

2500 
500 
500 
500 

fue/keV" 

REF 

4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 

4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 

Extractior 

Method 

Method 2: 
Soxhlet Extraction 

or 
Method 3: 

Solvent Extraction 

,<» 

REF 

4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 

4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6-
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
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TABLE 1. QUANTinABLE METHOD DETECTION LIMITS (QMDLs) FOR ORGANICS TARGET 
COMPOUND LIST (TCL) BASED ON 10 GRAM BIOLOGICAL TISSUES SAMPLE 

PER, EACH COMPOUND CLASS (VOAs, BNAs. and Pesticides/PCBs) 

Semi 

42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 

-Volatile Compounds 

Flouranlhene 
Flourene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno(1.23, -cd)pyrene 
Isophorone 
2-Mcthyl naphthalene 
2-Methylphenol 
4-McthylphenoI 
N-Nitrosodi-n-propylamine, 
N-Nitrosodimcthylamine 
N-Nitrosodiphcnylamine 
Napthalene 
2-NitroaniIine 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophcnol 
4-Nitrophenol 
Pentachlorophcnol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2.4,6-Trich lorop henol 

Pesticides/PCBs Compounds 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

Aldrin 
Dieldrin 
Chlorodane 
Alpha-chlordane 
Gamma-chlordane 
4,4'-DDT 
4,4*-DDD 
4.4'-DDE 
Endosulfan I 
Endosulfan II 

OMDL ruir/keV" 

GC/MS 

500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 

2500 . 
2500 
2500 
500 
500 

2500 
2500 
500 
500 
500 
500 

2500 
500 

GC/ECD 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

REF 

4-6 
4-6 
4-6 
4-6 
4-6 
4 ^ , 
4-6 

^ 4-6 
4-6 
4-6 
4-6 
4-6 
i ^ 
4-6 
4-6 • 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 

5,7,8 
5.7.8 
5.7,8 
5.7,8 
5.7.8 
5.7.8 
5.7.8 
5.7.8 
5,7,8 
5.7.8 

Extraction"' 

Method 

Method 2: 
Soxhlet Extraction 

or 
Method 3: 

Solvent Extraction 

Method 4: 
Soxhlet Extraction 

or 
Method 5: 

Soxhlet Extraction 
or 

Method 6: 
Column Extraction 

REF 

4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6-
4-6 

5.7.8 
5.7,8 

. 5,7,8 
5.7.8 
5.7,8 
5.7.8 
5.7,8 
5,7,8 
5.7.8 
5.7.8 
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TABLE 1. QUANTIHABLE METHOD DETECTION LIMITS (QMDU) FOR ORGANICS TARGET 
COMPOUND LIST (TCL) BASED ON 10 GRAM BIOLOGICAL TISSUES SAMPLE 

PER EACH COMPOUND CLASS (VOAs. BNAs. and Pesticides/PCBs) 

Pestii 

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21; 
22. 
23. 
24. 
25. 
26. 
27. 
28. ' 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 

(1) 

cide/PCBs Compounds 

Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor 
Endrin Ketone 
BHC (Alpha) 
BHC (Beta) 
BHC (Gamma) 
BHC (Delta) 
Oxy-chloredane 
trans-nonachlor 
cis-nonachlor 
Demiton 
Guthion 
Malathion 
Parathion 
Mirex 
Hexachlorobenzene (HBC) 
PCA 
Dactal 
Toxaphene 
PCB 1016 
PCB 1221 
PCB 1232 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 

QMDLs: 

OMDL fue/keV" 

GC/ECD REF 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

10 
10 
10 
10 
10 
10 
10 
10 

5.7.8 
5.7.8 
5,7.8 
5.7,8 
5.7.8 
5,7,8 
5,7,8 
5,7,8 
5.7.8 
5.7.8 
5.7,8 
5.7,8 
5,7.8 
5.7.8 
5.7.8 
5,7,8 
5,7,8 
5,7.8 
5.7.8 
5.7,8 
5.7.8 
5.7.8 
5.7.8 
5.7.8 
5.7.8 
5,7,8 
5,7,8 
5.7,8 
5.7,8 
5.7.8 

Extraction"' 

Method 

Method 4: 
Soxhlet Extraction 

or 
Method 5: 

Soxhlet Extraction 
or 

Method 6: 
Column Extraction 

REF 

5,7,8 
5.7,8 
5.7.8 
5.7,8 
5,7,8 
5.7.8 
5.7,8 
5,7,8 
5.7,8 
5.7.8 
5,7,8 
5.7,8 
5.7.8 
5.7.8 
5.7,8 
5.7.8 
5.7,8 
5.7,8 
5.73 
5.7.8 
5.7,8 
5,7.8 
5.7,8 
5.73 
5.7,8 
5.7.8 
5.7.8 
5.7;8 
5.7,8 
5.7,8 

The QMDLs in ug/kg wet weight are calculated as follows: 

OMDL = A x V/W 

where A - concentration of lowest standard analyzed (ug/ml) 
V = final extract volume (ml) 
W = mass of biological tis.̂ ue (kg) 
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TABLE 1. QUANTIHABLE METHOD DETECTION LIMITS (QMDLs) FOR ORGANICS TARGET 
COMPOUND LIST (TCL) BASED ON 10 GRAM BIOLOGICAL TISSUES SAMPLE 

PER EACH COMPOUND CLASS (VOAs. BNAs, and Pesticides/PCBs) 

The final exiraa volume (V) = 0.5. 1.0 and 5.0 ml for BNAs. Pesticides/PCBs and VOAs, 
respectively. 

Calibration Standards 

BNAs VOAs 

5 ug/ml 1 ug/ml 

10 ug/ml 5 ug/ml 
20 ug/ml 10 ug/ml 
50 ug/ml 20 ug/ml 
80 ug/ml 50 ug/ml 
120 ug/ml 80 ug/ml 
160 ug/ml 120 ug/ml 

Pesticides 

0.04 ug/ml 
0.1 ug/ml 
0.2 ug/ml 
OJ ug/ml 
1.0 ug/ml 
2.0 ug/ml 
2.5 ug/ml 

PCBs 

0.1 ug/ml 
0.25 ug/ml 
0.5 ug/ml 
1.0 ug/ml 
2.0 ug/ml 
3.0 ug/ml 
5.0 ug/ml 

(2) Extraction Methods: 

Method 1 (Volatile compounds) - Vacuum distillation (ref. 1-5). 

Method 2 (Semi-volatile compounds) - Soxhlet extraction with methylene chloride/methanol solvent 
mixture (2/1) followed by Liquid-Liquid Extraction and Gel Permeation Chromatography 
(GPC) clean up (ref. 5). 

Method 3 (Semi-volatile compound) • Solvent extraction - the fish tissue is dispersed into acetonitrile 
"solvent which is then dissolved in one (1) liter of 2% aqueous Na^O^ solution. The 
aqueous acetonitrile, NzSO^ mixture is extracted with hexane after appropriate pH 
adjustments with 6M NaOH and 6M HCI (ref. 6). 

Method 4 (Pcsticides/PCB's compounds) - Soxhlet extraction with hexane followed by Liquid-Liquid 
Partitioning with acetonitrilc/petroleum ether mixture and norisil clean up (ref.7 ). 

Method 5 (Pesticides/PCB's compounds) - Soxhlet Extraction with rnethylene chloride/methanol 
solvent mixture (2/1) followed by Liquid-Liquid Extraction. GPC clean up and solvent 
exchange to hexane (ref. 5). 

Method 6 (Pesticides/PCB's compounds) - Packed Column Extraction with methylene chloride 
followed by GPC and florisii clean up and solvent exchange to hexane (ref. 8). 
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Elcinent 

Alinlnm 
Ant imony 
Arsenic 
Barium 
Beryl I inn 
Cachiiun 
Calcium 
Chromiun 
Cobalt 
Copper 
Iron 
Lead 
Magneslun 
Manganese 
Mercury 
Nickel 
Potassiua 
Seleniin 
Silver 
SodiuR 
Tlialllun 
Vanadiin 
Zinc 

At 
Sb 
A« 
8a 
Be 
Cd 
Ca 
Cr 
Co 
Cu 
fe 
Pb 
MB 
Mn 
Ng 
Nl 
K 
Se 
Afl 
Na 
Tl 
V 
In 

TABLE 2. COMPAR 

Furnace-AA 

DL<'' 
(ug/l) 

5.0 
S.O 
5.0 
5.0 
0.5 
0.2 
0.3 
1.0 
2.0 
1.0 
1.0 
2.0 
0.1 
0.5 
1.0 
3.0 
0.3 
5.0 
0.5 
0.05 
5.0 
10.0 
0.1 

QMDL<2> 
(mg/l) 

1.0 
1.0 
1.0 
1.0 
0.1 
0.04 
0.06 
0.2 
0.1, 
0.2 
0.2 
0.4 
0.02 
0.10 
0.2 
0.6 
0.06 
1.0 
0.1 
0.01 
1.0 
2.0 
0.02 

SON Of OUANTIflABLE HETHCX) 

I CAP 

DL<1> 

(ug/l) 

100 
100 
100 
1 
1 
10 
1 
10 
10 
10 
10 
100 
1 
1 

37 
10 
100 
100 , 
10 
10 
100 
10 
10 

0.5 

-AA 

0H0L<2> 
(mg/l) 

20.0 
20.0 
20.0 
0.2 
0.2 
2.0 
0.2 
2.0 
2.0 
2.0 
2.0 

20.0 
0.2 
0.2 
3.4 
2.0 

20.0 
20.0 
2.0 
2.0 

20.0 
2.0 
2.0 

DETECTION LIMITS (OHOLs) 
GRAM BIOLOGICAL TISSUES 

flame 

DL<1> 
(ug/l) 

500 
... 
... 

1000 
25 
25 
50 
50 
50 
25 
50 
50 
100 
25 

(0.2)* 
50 
50 
... 
25 
50 
... 
500 
25 

-AA 

0M0L<2> 
(mg/l) 

100 
... 
... 
200 
5 
5 
10 
10 
10 
5 
10 
10 
20 
5 

(0.04)* 
10 
10 
... 
5 
10 
... 
100 

s 

rOR TARGET 
SAMPLE 

ICP-

DL<^> 
(ug/l) 

0.1 
0.02 
0.4 
0.2 
0.1 
0.07 
10.0 
0.02 
0.01 
0.03 
0.02 
0.02 
0.1 
0.04 
0.08 
0.03 

1.0 
0.04 
0.06 
0.05 
0.03 

o.oa 

ANALYTE LIST 

J}S 

0HDL<2> 

(mg/l) 

0.020 
0.004 
0.080 
0.004 
0.020 
0.014 
2.0 
0.004 
0.002 
0.006 
0.040 
0.004 
0.020 
0.008 
0.016 
0.006 

0.200 
0.008 
0.012 
0.010 
0.006 
0.016 

(TAL) METALS BASED ON 

Not Plate 

Method 3050 
Method 3050 
Method 3050 
Method 3050 
Method 3050 
Method 3050 
Method 3050 
Method 3050 
Method 3050 
Method 3050 
Method 3050 
Method 3050 
Method 3050 
Method 3050 
Method 3050 
Method 3050 
Method 3050 
Method 3050 
Method 3050 
Method 3050 
Method 3050 
Method 3050 
Method 3050 

Sancle Dl 

Ref« 

5.6,9-11 
5.6,9-11 
5.6,9-11 
5.6,9-11 
5.6,9-11 
5.6,9-11 
5,6.9-11 
5.6.9-11 
5.6,9-11 
5,6,9-11 
5,6,9-11 
5.6.9-11 
5.6.9-11 
5.6.9-11 
5.6.9-11 
5,6,9-11 
5,6,9-11 
5.6.9-11 
5.6,9-11 
5.6,9-11 
5.6,9-11 
5.6,9-11 
5.6,9-11 

qestlon 

Microwave R' 

Method 3051 1. 
Method 3051 i: 
Method 3051 1-' 
Method 3051 M 
Method 3051 V 
Method 3051 1? 
Method 3051 1? 
Method 3051 1? 
Method 3051 12 
Method 3051 12 
Method 3051 12 
Method 3051 12 
Method 3051 12 
Method 3051 12 
Method 3051 12 
Method 3051 12, 
Method 3051 12, 
Method 3051 12. 
Method 3051 12, 
Method 3051 12, 
Method 3051 12, 
Method 3051 12, 
Method 3051 12, 

(1) 

(2) 

The detection limits (DLs) in ug/l are lowest standard concentration analyzed. 

The QMDLs in mg/kg wet weight are calculated as follows: 

QHDL > A X V/U 

where A * concentration of lowest standard analyzed 
V « final extract volune « 100 ml 

, U B Riass of biological tissue 

* for mercury: use ftametess cold vapor technique only 
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TABLE 3. QUANTinABLE METHOD DETECTION LIMITS (QMDLs) FOR 
2J».7.8-TCDD/23.7,8-TCDF AND POLYCHLORINATED 

DIBENZODIOXINS (PCDDs) AND DIBENZOFURANS (PCDFs) 
BASED ON 10 CRAM BIOLOGICAL TISSUE SAMPLE 

PCDDs/PCDFs COMPOUNDS 

OMDLs rng/kcV" bv SIM • GC/MS EXTRACTION**' 

HRMS"' REF LRMS"' REF METHOD REF 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

23.7.8-TCDD 
1,23,7,8-PcCDD 
1.2.3,6,7.8-HxCDD 
1,23.7,8,9-HxCDD 
1.23.4,7,8-HxCDD 
1.2,3,4,6.7.8.HpCDD 
• Total - TCDD 
• Total - PeCDD 
• Total - HxCDD 
• Total - HpCDD 
2,3.7,8-TCDF 
1,2.3,7,8-PcCDF 
23,4.7.8-PeCDF 
1,2.3,6.7,8-HxCDF 
1,2.3,7.8,9-HxCDF 
1.23,4.7,8-HxCDF 
23.4.6.7.8-HxCDF 
1.23,4.6,7,8-HpCDF 
1.23.4.7.8,9-HpCDF 
• Total - TCDF 
• Total - PeCDF 
• Total - HxCDF 
• Total - HpCDF 

2 
5 

10 
10 
10 
20 
~ 
— 
.— 
— 
2 
5 
5 

10 
10 
10 
10 
20 
20 
— 
— 
— 
-

14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 

10 
50 

100 
100 
100 
200 
— 
— 
~ 
— 
10 
50 
50 

100 
100 
100 
100 
200 
200 
— 
— 
~ 
" 

15.16 
15.16 
15,16 
15,16 
15,16 
15,16 
15,16 
15.16 
15,16 
15,16 
15,16 
15,16 
15,16 
15,16 
15,16 
15,16 
15,16 
15,16 
15,16 
15,16 
15.16 
15.16 
15,16 

Method 7: 
Soxhlet 
Extraction 
or 
Method 8: 
Column 
Extraction 

14-16 
14-16 
14-16 
14-16 
14-16 
14-16 
14-16 
14-16 
14-16 
14-16 
14-16 
14-16 
14-16 
14-16 
14-16 
14-16 
14-16 
14-16 
14-16 
14-16 
14-16 
14-16 
14-16 

• Excluding the 23.7,8 - substituted congeners. 

(1) QMDLs in ng/kg wet weight are estimated as follows: 

a) Using 2.3,7,8-TCDD as an example (ref 15): 

QMDL = UAn/A3M) + (3 x SEt - INT| x C334 
RF322/3-34 x K 

where: An = noise area in the 23,7,8-TCDD window for ion 322 
A334 s labeled internal standard peak area in the sample 
INT = the Y-axis intercept on the initial calibration curve 
C3.34 s labeled internal standard concentration 
tC — constant to adjust for sample size and flnal volume 

RF322/334 = response factor for native/labeled 23,73-TCDD, the slop of the initial 
calibration curve 

SE = standard error of the estinute of the initial calibration curve 
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TABLE 3. CONTINUED 

(1) b) Using homologous 23.7.8 - substiiutcd PCDDs/PCDFs as an example (ref 14): 

QMDL = (2.5 X Au x Q„)/(A„ x W x RF(n)) 

where, Au = sum of integrated ion abundances of quantification ions for 
unlabeled PCDDs/PCDFs 

A„ = sum of integrated ion abundances of quanitification ions for labeled internal 
standards (IS) 

Q,] = quantity (in pg) of internal standard added to sample before extraction 
W = weight of sample in grams 

RF(n) = calculated mean response factor for analyte n 

(2) HRMS =high resolution mass spectroscopy 

(3) LRMS = low resolution mass spectroscopy 

(4) Extraction Methods: 

Method 7 (PCDDs/PCDFs) - Soxhlet Extraction (ref. 14. 15). The sample is spiked with nine (9) 
i-sotopically labeled ("C„) PCDDs/PCDFs. and Soxhlet extracted with hexane/methylene 
chloride solvent mixture for 12 hours. The extract is then concentrated to at>out 5 mis. 
is subject to several columns clean up steps and solvent exchanged to hexane or isooctane 
for analysis (USEPA Method 8290). 

Method 8 (PCDDs/PCDFs) - Column Extraction (ref 16) - The "Bio-Tissue" spiked with isotopically 
labeled compounds (PCDDs/PCDFs) are processed in a two part enrichment procedure and 
the PCDDs/PCDFs recovered by reverse elution with appropriate solvent (Toluene) solvent 
exchanged with hexane, followed by cleanup, volume reduction of extract and analysis by 
high-resolution gas chromatography/low-resolution mass spectrometry (HRGC/LRMS). 
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CHEMICAL METHODS FOR BIOLOGICAL TISSUES 

1. Volatile Organic Compounds (VO/^s) Sample Preparation for "Bio-Tissues' 

Method 1 - Vacuum Distillation (for details see literature references 1-5). 

2. Semivolatiles (BN/\s) Sample Preparation for "Bio-Tissues" 

Method 2 - Soxhlet Extraction (refs. 43). 

Weigh 10 ± 0.01 gram homogenized "Bio-Tissue" sample, spike it with 10 ug 
surrogate standards (SS). add 30 grams anhydrous Na^O^, mix well and 
quantitatively transfer to a precleaned Soxhlet thimble for extraction. 

Extraction: 
o Place thimble into Soxhlet extractor; 
0 Add 20 ml methanol (or 20 ml acetic acid) slowly through thimble. 
o Add 100 ml methylene chloride/methanol (2/1 by volume) mixture to round 

bottom fiask of extractor, 
o Connea water cooled condenser and extraa for 24 hours (ca 60-90 cycles). 
o Allow the system to cool and wash the extract via Liquid-Liquid Extraction 

procedure below. 

Liquid-Liquid Extraction 

o Transfer the methylene chloride/methanol extract to a 1 liter separatory , 
funnel containing 100 ml of 50 percent aqueous NajSO^ solution at pH=2 
("Acidic aqueous phase"), 

o Rinse the Soxhlet extractor fiask three times with 10 ml portions to of 
methylene chloride and add rinsates to separatory funnel, 

o Extract the "acidic aqueous phase" and collect the methylene chloride layer, 
o Re-extract the "acidic aqueous phase" twice more with 80 ml portions 

methylene chloride and add both extracts to the initial methylene chloride 
fraction, 

o Adjust the pH of the 'acidic aqueous phase* to 12 with 6N NaOH. 
o Extract three times with 80 ml portions methylene chloride and combine 

all the methylene chloride layers with the previous fractions, 
o Dry the total combined solvent extract by pouring through' anhydrous 

NajSO^ into a Kudema-Danish (K-D) system containing two boiling chips, 
o Rinse the Na^04 drying column with 30 ml methylene chloride directly into 

the dried extract in the K-D system, 
o Attach a 3-ball macro Snyder column to the K-D system and concentrate 

the extract to 5 ml on a water bath at 80*C 
o Remove K-D system from the water bath, rinse the flask with 3 mi 

methylene chloride and collea rinsate in the concentrator tube, 
o Concentrate extract in concentrator tube to 3 ml using a stream of purified 

N, gas (DO NOT allow extraa to go to dryness) and cleanup extract using 
Gel Permeation Chromatograph y (see extract cleanup below). 
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Extract Cleanup: 

o Gel Permeation Chromatography fGPO cleanup is required to separate 
the analytes from biological macromolecules. 

o Transfer the 3-ml extract onto the GPC column via the filter holder to 
avoid particulates that might cause system blockage. Process extract and 
collect the cleaned extraa in a 400 ml beaker (see refs 4 and 5 for details). 

o Transfer the clean extract to a K-D system and concentrate to 1 ml. 
o Analyze the 1 ml extraa using GC/MS. 

Method 3 - Modified Solvent Extraction (ref 6) 

o Weigh 10 ±, 0.01 gram "Bio-Tissue" sample and quantitatively transfer into 
100 ml centrifuge tube, 

o Add 20 ml acetonitrile (CH,CN). 
o Insert tissumizer into centrifuge tube and disperse "Bio-Tissue" into solvent 

for about 1 minute, 
o Centrifuge and decant solvent (CHjCN extract) into a 2-liter separatory 

funnel containing 1 liter of 2% aqueous Na^04 solution, 
o Repeat the *Bio-Tissue" dispersion step twice more using 20 ml portions 

of acetonitrile, centrifuge and combine the CHjCN extract by decanting into 
1-liter 2% aqueous NajSO^ solution in separatory funnel, 

o Adjust pH to II with 6N NaOH and add 60 ml hexane. 
o Extract the aqueous acetonitrile solution with 60 ml hexane. and separate 

top organic (hexane) layer and pour through anhydrous NatSO^ into a K-
D system, 

o Repeat extraction twice more with 60 ml each of hexane and combine into 
K-D system, 

o Adjust the pH of aqueous acetonitrile to 2 using 6N HCI. 
o Extraa the aqueous acetonitrile (CHjCN) solution 3 times with 60 ml 

hexane portions and combine the extracts after passing through anhydrous 
NajS04 into K-D system, 

o Concentrate combined extracts to the 3 mis and prcKeed with GC-MS 
analysis. 

NOTE: The methcxl should be modified as follows: 

1. Determine percent fat (lipid) gravimetrically. 
2. Gel permeation chromatography (GPC) cleanup should be used before 

GC/MS analysis. 
3. The clean extract from GPC cleanup should be concentrated to 1 ml solvent 

exchanged with methylene chloride. 
4. Substitute Methylene Chloride for Hexane. 
5. Substitute Methylene Chloride/Methanol mix for acetonitrile. 
6. Spike sample with surrogate standards! 

3. Pesticides/PCBs Sample Preparation for "Bio-tissues* 

Method 4 - Soxhlet Extraction (ref 7): 

Weigh 10 ± 0.01 gram homogenized "Bio-Tissue" sample into 250 ml pyriex beaker 
Add 150 g anhydrous Na^O« mix thoroughly with stainless steel spatula, cover with 
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aluminum foil and allow to stand overnight in a desiccating cabinet. 
Transfer quantitatively the mature into a coarse sintered glass (size 23) thimble and Soxhlet 
extract with 500 ml hexane for 24 hours. 
Conccntrnic hexane extract lo about 5 ml in K-D system and transfer quantitatively to a 
tared 15 ml tube (for lipid determination). 

Lipid Determination: 

o Concentrate the hexane extraa in the tared 15 ml tube to near dryness under gentle 
stream of nitrogen, 

o Allow the sample to air-dry for 24-36 hours to remove traces of hexane. 
o Weigh tared tube and sample to constant weight and calculate percent lipid 

gravimetrically. 

Liquid-Liquid Partitioning rAcetonitrile/Petroleum ether) 

0 Add 5 ml petroleum ether to the weighed lipid sample and saturate with acetonitrile 
(CHjCN) by shaking, 

o Transfer the mixture quantitatively to a 50 ml centrifuge tube rinsing the tared tube 
three (3) times with 4 ml portion of CHjCN saturated petroleum ether and 
combining the rinsates with the mixture, 

o Add 30 ml of petroleum ether saturated CNjCN to centrifuge tube and shake 
vigorously for 2 minutes, 

o Centrifuge to facilitate phase separation and carefully transfer the lower CH,CN 
layer with a disposal Pasteur pipette into 1 liter separatory funnel containing 500 
ml water, 30 ml saturated aqueous NaQ solution, and 100 ml petroleum, ether, 

o Repeat the CHjCN extraaion three additional times, transferring the CH,CN layer 
to the 1 liter separatory funnel following each phase separation, 

o Stopper the separatory funnel and shake vigorously for 2 minutes, 
o Following phase separation, place aqueous layer in a liter bottle, and place the 

organic layer in a separate bottle, 
o Return aqueous phase to its original separatory funnel and re-extract with 100 ml 

petroleum ether by shaking as before, 
o Discard aqueous layer and combine the first petroleum ether extraa with the second 

in the separatory funnel, 
o Wash the combined petroleum ether extracts twice using 100 ml portion each of 

water containing 5 ml saturated aqueous NaQ solution shaking for 30 seconds, 
o Discard aqueous phase after each wash and transfer the combined petroleum ether 

extracts to a K-D system and concentrate to 5 ml final extract volume, 
o Proceed to column cleanup step. 

Sample Extraa Cleanup: 

1. Florisii Column - prepare the column by adding adsorbent to a 4 inch height in 
a 22 mm i.d. chromatographic glass column, topping with 1 cm anhydrous NajSO .̂ 

o Prewet the Florisii with 50 ml petroleum ether and transfer the sample to 
the column along with three 2 ml each petroleum ether rinses. 

o Elute the sample on-column with 200 ml of 6% diethyl ethel/petroleum 
ether (Fraaion I) followed by 200 ml of 15% diethyl ether/petroleum ether 
(Fraction II). 
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o Solvent exchange Fraaion II with hexane by evaporating to near dryness 
using a K-D system and nitrogen blow down (on N-evap) and make up to 
1 ml (or 10 ml) with hexane and analyze by capillary column GC/ECD. 

o C:oncentrate Fraction I to 5 ml volume using K-D system and separate the 
PCBs from other pesticides through silicic add cleanup as follows: 

2. Silicic Acid TSilicar CC-4 Mallinckroft> column is prepared as follows: 

o Lightly plug the chromatographic column tube (Houston Glass Fabrication 
Co., #15212) with glass w(X)l and add 1 cm anhydrous NajSO .̂ 

o Prior to use prepare 5 grams of silicic acid by weighing into appropriate 
size test tube, cover with aluminum foil and store in a 130*C oven (NOTE: 
adsorbent should be kept in oven for one week) until ready for use. 

o Transfer 5 grams of silicic acid from the 130*C oven (while still hot) to 
the column and add 1 cm anhydrous Na^O^ to the top of the salicic acid. 

o Rinse the column with 15 ml hexane and discard rinsate. 
o Transfer the 5 ml sample extraa (Florisii Fraction I) to column • Rinse 

the sample tube with 5 ml hexane and add it to the column. 
o Elute column and collea each fraction as follows: 

Fraction I - 20 ml petroleum ether 
Fraction 2 - 100 ml petroleum ether 
Fraction 3 - 20 ml mixed solvent (1 ml CHjCN, 10 ml hexane and 

80 ml CHjCl,) 

o Solvent exchange each Fraction separately with hexane by evaporating to 
near dryness using K-D system and N-Evap and make up to 1 ml or 10 ml 
final volume with hexane. 

o Analyze by GC/ECD. 

Method 5 - Soxhlet Extraction (ref 5): 

Weigh 10 +. 0.01 gram homogenized "Bio-Tissue" sample. Add 30 grams anhydrous 
NajSOf. mix well and quantitatively transfer to a precleaned Soxhlet thimble for 
extraction. 

Extraction: 

o Place thimble into Soxhlet Extractor. 
o Add 20 ml methanol (or 20 ml acetic acid) slowly through thimble. 
o Add about 100 ml methylene chloride/methanol (2/1 by volume) mixture 

to round bottom flask of extractor, 
o Connect a water cooled condenser and extraa for 24 hours (ca 60-90 

cycles). 
0 Allow the system to cool and wash the extract via Liquid-Liquid Extraction. 

Liquid-Liquid Extraction: 

o . Transfer the methylene chloride/methanol extract into a 1 liter separatory 
funnel filled with 100 ml of 50 percent aqueous NajSO^ solution at pH=:2 
("Acidic aqueous phase"). 
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o Rinse the Soxhlet extractor flask three times with 10 ml portions of 
methylene chloride and add rinsates to separatory funnel, 

o Extract the "acidic aqueous phase" and collect the methylene chloride layer, 
o Re-extract the "acidic aqueous phase* twice more with 80 ml portions of 

clean methylene chloride and add both extracts to the initial methylene 
chloride fraction, 

o Adjust the pH of the 'acidic aqueous phase" to 12 with 6N NaOH. 
o Extraa three times with 80 ml each methylene chloride and combine all 

the methylene chloride layers with the previous fractions, 
o Dry the total combined solvent extraa by pouring through anhydrous 

Na^O^ into a Kudema-Danish (K-D) system containing one or two boiling 
chips, 

o Rinse the NajSO^ drying column with 30 ml methylene chloride directly into 
. the dried extraa in (he K-D system, 

o Attach a 3-ball macro Snyder column to the K-D system and concentrate 
the extract to 5 ml on a water bath at 80*C. 

o Remove K-D system from the water bath and rinse the flask with 3 ml 
methylene chloride draining into the concentrator tube, 

o Concentrate extraa in concentrator tube to 3 ml using a stream of purified 
N] gas (DO NOT allow extraa to go to dryness) and cleanup extract using 
GPC. 

Extraa Cleanup 

o Gel Permeation Chromatography fGPO cleanup is required to separate 
the analytes from biological macromolecules. 

o Transfer the 3-ml extraa onto the GPC column via the filter holder to 
avoid particulates that might catise system blockage. Process extraa and 
collea the cleaned extraa in a 400 ml beaker (see re& 4 and 5 for details), 

o Transfer the clean extract to a K-D system and concentrate to 1 mi solvent 
exchanging with hexane (the extract MUST NOT go to dryness). Proceed 
with alumina cleanup. 

Alumina Column Cleanup (removes polar interferents prior to GC/ECD analysis 

o Transfer the 1.0 ml hexane extract to the top of alumina column with a 
disposable Pasteur pipet and collea the eluate in a 10 ml K-D concentrating 
tube, 

o Rinse the original extraa concentrator tube with 1 ml hexane and transfer 
the rinsates to the alumina column, 

o Elute the column with an additional 9 ml hexane (NOTE: DO NOT allow 
column to go dry), 

o Concentrate the eluate to 1 ml final extract volume using a miao-snyder 
column and N, blow down procedures, 

o Analyze extract for Pesticides/PCBs using GC/ECD. 

Method 6 - Packed Column Extraction (ref 8) 

Weigh 10 +. 0.01 gram "Bio-Tissue" sample, add 40 grains anhydrous Na2S04 and mix well 

Grind the mutture to a fine pcnvder and pack it into a chromatographic column (Ace glass, 
30 cm X 2 cm i.d.) fitted with a 200 ml reservoir and removable Teflon* stopcock. 
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Extract the sample with 200 ml methylene chloride through the packed column adjusting 
the flow to 3 ml/min. 

Collect lipid extract in a 250 ml round bottom flask fitted with 10 ml reservoir at bottom. 

Concentrate the extraa to 2-3 ml using a rotary evaporator (or K-D system). 

Dilute extract to 10 ml with a 1:1 mixture of cyclohexane/methylene chloride. Proceed with 
lipid determination and GPC cleanup. 

LIPID DETERMINATION 

0 Transfer 1 ml of the 10 ml extraa into apreweighed 7.8 gr (2 dram) vial and 
evaporate the solvent to dryness overnight. 

0 Determine percent lipid gravimetrically. 
0 Use remaining 9 ml extraa for GPC cleanup. 

GPC CLEANUP AND FRACITONATTON 

o An automated Gel Permeation Chromatography (GPC) system is used to separate 
the organochlorine Pesticides and PCBs from "Bio-Tissue" oils. 

0 Use 60 gram SX-3 Bio Beads" gel resin (Bio Rad) with 1:1 mixture of 
cyclohexane/methylene chloride, 

o Pack the resin into a 2.5 cm i.d. x 48 cm glass column fitted with two adjustable 
plunges (Glenco Scientific), 

o Place the column onto an automated GPC Autoprep 1001 Chromatograph (ABC 
Labs) and pump solvent through column at 5 ml/min. Use 5 ml (but NO more 
than 0.5 g lipid) of sample extraa onto GPC column 

o Discard the first 150 ml of eluate and collect the next 150 ml eluate in a 250 ml 
double reservoir flask 

o Rotoevaporate GPC eliiate to 1 ml and subsequently dilute to 5 ml with Hexane. 
Proceed with Florisii" cleanup. 

FLORISIL CLEANUP/FRACnONATlON 

o Florisii" Column chromatography is used to further cleanup the fatty acid extract 
and fractionate initial non-polar compounds, 

o Florisii" column (Ace Glass, 1 cm i.d. x 30 cm) fitted with 75 ml reservoir at top 
is prepared by placing 1 cm anhydrous NatS04 layer on a pledget of glass wool in 
the chromatography column bottom, followed by the addition of 5 gram 60/80 mesh 
Florisii" (Fisher Scientific) activated at 130*C for 16 hours, and topping it with 
another 1 cm layer of anhydrous NajSO«. 

o Wash column with 20 ml hexane and discard washings, 
o Quantitatively transfer the GPC concentrate to top of column when the hexane layer 

reaches the top of the upper Na2S04 layer, and allow to drain through the Florisii". 
o Wash column wall with 5 ml eluant (5% diethylether in petroleum ether), 
o When the eluant reaches the top of Florisii, add 35 ml (o 5% 

dicthylether/Petrolcum ether eluate mixture and collea it for further separation, 
o Polar compounds (dieldrin, Dacthal", and endrin) are collected with 40 ml of 40% 

diethylether in petroleum ether mixture (Fraaion I), 
o PCBs are separated from most pesticides by silica gel chromatography. Glass w(X)l 

is placed at bottom of silica gel column (30 cm x 1 cm i.d.) followed by 1 cm 
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anhydrous NajSO ,̂ 5 gram silica gel (aaivated at 130*C) and 1 cm additional layer 
of anhydrous Na^O^. 

o The silica gel column is washed with 20 ml hexane and discard the hexane. 
o When the hexane wash reaches top of Na^O^ the sample is added to the column 

and rinsed with 5 ml of first eluant and allowed to sink into the bed. 
o The rest of the eluant is added and allowed to drip into a 125-ml double reservoir 

flask, 
o The first eluate (PCB fraaion) contain PCBs, HBC (hexachlorobenzene), heptachlor, 

aldrin, mirex and most p.p'-DDE 
o The second eluate (pesticide fraaion) contain the rest of the DDE, benzene 

hcxachloride (BHC) isomers, toxaphene, DDT and its homologs, chlordane 
(including nonachlor isomers), oxychlordane, heptachlor epoxide, methoxychlor, and 
pentachloroanisole (PCA). 

0 In general, 35-45 ml of PCB element and 25-35 ml of pesticide eluant are needed, 
o The eluate volumes are reduced by rotoevaporation and resulting concentrates 

diluted to 5 ml with isooctane prior to gas-liquid chromatography (GLC) and GC-
ECD analysis. 
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APPENDIX B 
STANDARD OPERATING PROCEDURES 



COLLECTION AND PROCESSING OF MUSKRATS (Ondatra zibethicus) 

1.0 SCOPE AND APPLICATION 

This document describes procedures for the collection and processing of muskrats in 
ecological assessments of contaminated wetlands. As consumers of plant material, 
muskrats can provide important information on bioaccumulation of contaminants in 
wetland food chains. Collected specimens may be used for analysis of (1) contaminant 
levels in body tissues, (2) histopathological effects of contaminants, and (3) demographic 
data as a measure of population level impacts. 

2.0 METHOD SUMMARY 

Before trapping, the area of potential impacts should be identified, and one or more 
reference areas selected with which to compare results. Trap locations should be then 
selected on the basis of habitat availability and evidence of muskrat activity. Each trap 
location should be marked in the field and on a corresponding map or aerial photo. 
Spring traps such as the Conibear 110 are used to collect specimens, and are generally set 
at the openings of burrows, and along muskrat runways and channels. Traps should be 
checked within 12 hours of setting. While the Conibear 110 is a kill trap, some situations 
may require sacrificing the animal by cervical dislocation if it is still alive when the trap 
is checked. Animals collected are tagged through the right hind foot for documentation 
purposes, and stored on ice in coolers until processing. Field data sheets are completed 
at the time of collection, describing the location, and conditions under which each 
specimen was collected. 

Standard metric measurements (total length, tail length, hind foot length, body weight), 
shall be taken on each specimen before processing. Specimens are then skinned, and each 
skin is tagged and preserved for documentation. Subsequently, each specimen is dissected, 
and gross necropsies conducted before target organs are collected for tissue analysis. 
Specific target organs, such as the liver, or reproductive organs, shall be weighed and 
measured at this time, in accordance with project objectives. Depending upon analyses 
to be conducted, tissue samples may be preserved in solution in glass jars, or wrapped in 
aluminum foil and stored on dry ice or in a freezer. As each animal is processed, a data 
sheet should be completed, including necropsy results, metrics, age class and sex of the 
individual, organs or tissues preserved, and other information deemed pertinent. 

3.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE 

The skin, target organs and carcass from each specimen are each preserved according to 
its own standard procedure. If removed in the field, the skin may be preserved on dry ice, 
or else it may be immediately prepared for drying. In either case, it should be labelled 
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with its appropriate animal number immediately after removal from the animal. It should 
then be scraped free of all flesh and fat on a skinning board, before stretching onto a 
standard mammal drying rack. The stretched skins should be hung in a dry, well 
ventilated area. Care should be taken not to allow skins to be exposed to flying insects. ; 
Skins should be dried for a minimum of 3-5 days. Dried skins should then be stored in 1 
a cool, dry place, such as in specimen drawers with napthalene chips. 

Target organs collected may vary with the study objectives. Liver and kidneys are often 
collected for analysis of contaminants. These, once removed, should be immediately 
weighed, and the amount required for analysis wrapped in aluminum foil, labelled with 
a waterproof pen, and stored on dry ice or in a freezer at 0'' C. The amount required for 
analysis may vary with analytical procedures as well as contracting laboratories. ' 

Liver, kidneys, and other organs may be collected for gross histopathological analysis to 
determine effects of contaminant exposure on tissues. These should be measured before 
being preserved in labelled glass jars filled with 10% buffered paraformaldehyde solution. 
The solution should be changed within 10 days, and refilled with fresh solution. Waste , 
solution should be disposed of according to SOP#3013, REAC Laboratory Safety. I 
Sections to be sent for histopathological analysis may be placed into labelled smaller jars, 
or scintillation vials filled with 10% buffered paraformaldehyde. Reproductive organs 
should likewise be measured before preservation. Ovaries may be preserved in 10% I 
buffered paraformaldehyde. However, testes should be preserved in individual scintillation ' 
vials filled with Bouin's solution, after a longitudinal incision is made in the right testicle, 
and a lateral incision is made in the left one. This facilitates tissue fuation and allows { 
laboratories to distinguish between right and left testes. The Bouin's solution should be j 
changed within 48-72 hours, and replaced with a solution of 70% Ethyl Alcohol. 

Once received from the subcontracting laboratory, paraffin blocks from histopathological 
analyses should be stored at 4" C. Microscopic slides of histopathological characteristics 
received from labs should be stored in drawers or cabinets. 

4.0 INTERFERENCES AND POTENTIAL PROBLEMS I 

Trapping of muskrats may lead to mortality of non-target species. However, the most i 
likely species to be trapped unintentionally is the Norway rat (Rattus norvegicusl. an { 
exotic pest species. Specimens trapped unintentionally will be retained and. analyzed if 
necessary, depending upon project objectives. 

Extreme temperature conditions can alter tissue characteristics, making tissue unsuitable ' 
for analysis. Exposure of specimens to extreme cold for extended periods can cause tissue 
to freeze, making histopathological analysis difficult, and extreme heat can result in rapid 
decomposition of tissue. Therefore, intervals between trap checks should be shortened 
under such conditions. 

In some cases, such as occasional juvenile animals, less tissue may be present within the { 
organs than is required by analytical methods to determine contaminant levels or 
histopathological effects. To deal with this problem, target tissues from individuals 
collected in the same area may be pooled. I 
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5.0 EQUIPMENT/APPARATUS 

work plan 
maps 
data sheets 
compass 
tape measure 
camera/film 
teflon tags 
surgical gloves 
hand scale 
large ziploc bags 
skinning knives 
flesh beams 
large coolers 
recurved scissors 
heavy-duty twine 
honing stone 

6.0 REAGENTS 

dissecting trays 
4 oz. glass jars 
aluminum foil 
Conibear 110 traps 
survey flags or tape 
electronic scale 
15 cm ruler 
first aid kit 
dry ice 
Bouin's solution 
Visqueen sheeting 
8 oz. glass jars 
skin stretchers 
wet ice 
clipboard 
rubber aprons 

machete 
scalpels 
scalpel blades 
25.4 or 12.7 cm straight blade scissors 
scintillation vials 
triple beam balance 
bone scissors 
safcity equipment as per health and safety plan 
15.2 or 20.3 cm toothed thumb forceps 
10% buffered paraformaldehyde 
waterproof marking pens 
dissecting microscope 
4 ft. plaster lathes 
3/4" x 3 '̂ " aluminum tags 
heavy-duty serrated clamps 
5 gal. plastic buckets 

A 10% buffered paraformaldehyde solution should be used to preserve all tissues except for 
testes for histological analysis. The solution is prepared as follows: 

- 20 g paraformaldehyde 
- 0.5 g sodium bicarbonate (NaXO,) 
- 500 ml water 

Under an aerated laboratory hood, mix together the paraformaldehyde and sodium 
bicarbonate powders. Add the powdered mixtiire to hot tap water and stir vigorously until 
all the powder goes into solution. The solution may then be poured through a funnel into 
labelled plastic bottles for use. 

7.0 PROCEDURES 

7.1 Office Preparation 

A. An approved health and safety plan is required prior to ficldwork. Personnel handling 
muskrats should have had a tetanus shot within 3 years prior to sampling. 

B. A work plan describing study objectives, methodology and budget must be prepared in 
accordance with EPA/REAC SOP #2014, Quality Assurance Work Plan Preparation. 
Pertinent background information such as topographic maps, soil survey maps, previous site 
reports, and aerial photographs should be reviewed at this stage. 

C. Obtain necessary sampling and monitoring equipment (Appendix A). Ensure that all 
equipment has been decontaminated, and is in working order. Traps may be cleaned with 
water or utensils, but chemicals or detergent should not be used. All traps should be 
inspeaed, as adjustment of the sensitivity of the trap mechanism may be necessary. Brand 
new traps must be cured well in advance of trapping activities. Curing a trap is done in 
three stages. First, the oil is washed off the trap by rinsing it in near boiling water with a 
mild degreaser (boiling water may damage the tempered steel). Next, the trap is set outside 
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for approximately one week, to allow it to acquire a coat of rust. Then the trap is soaked 
in near boiling water with staghorn sumac CRhus tvphinal heads, black walnut fJuglans nigra) 
hulls, or commercial dye to give the traps a natural scent and/or a dark pigment. After 
curing, a numbered aluminum-tag should be placed on the handle of each trap. 

D. Contact carrier services and confirm shipping requirements and restrictions for equipment 
and samples. 

E. Confirm holding times of samples in the field, detection limits of contaminants of 
concern, and any other analytical requirements with the client, as well as quality assurance 
personnel, subcontracting laboratories, and other regulatory agencies or personnel involved. 

F. Prepare field and analytical schedules and coordinate with staff, client and other 
regulatory authorities where appropriate. 

G. Prior to fieldwork, obtain a scientific collection permit from the appropriate state agency. 

7.2 Field Preparation 

A. Identify local suppliers of field expendables (e.g. wet and dry ice), and local drop-off 
points of overnight delivery services. 

B. A general site survey should be conducted, in accordance with the Health and Safety Plan 
requirements. 

C. Identify on-site sampling areas, and at least one reference area for comparison. The 
reference area selected should be as close as possible to the site, yet be outside of any site 
influences. It should also have similar habitat features to the study site, and be free of 
contamination. An example would be a marsh located upstream of the site, within the same 
watershed. 

D. Determine where and how specimens collected will be processed. If chemical analyses 
of tissue are to be conducted, then specimens should be skinned and dissected in an enclosed 
area, such as in a mobile trailer. Otherwise, skinning may be done in the field on a portable 
stand constructed of wood. Measurements and dissection may be done on portable tables, 
illuminated by generator-powered lamps in the back of a truck if conditions permit (good 
weather, daylight, no public onlookers). 

7.3 Muskrat Collection 

A. The number of traps set, and number of trap nights should be determined in accordance 
with the study objectives. For example, if adults are required for analysis, and most of the 
animals trapped are juveniles, then the intensity of trapping effort may have to be increased 
in the course of the study. Similarly, if equal numbers of males and females are desired for 
analysis, and the population consists largely of males, the number of traps and/or trap nights 
may have to be increased. Generally, trapping effort is a function of the number of animals 
required, and the population density of muskrats in the study marsh. 

B. Trap locations should be clearly marked in the field with a 4 ft. section of plaster lathe, 
labelled with the location number by a water-proofed marker, and marked with a piece of 
surveyor's flagging tape, also labelled with the location number. Trap locations should be 
noted on a map or aerial photo overlay while the traps are being set. 
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C. Trap locations should be selected according to logistical considerations, as well as muskrat 
life history characteristics. Muskrats live in the banks of channels, and may also build 
conical huts. To increase trapping success, trap locatioits may be concentrated in these areas. 
Other potential trap locations include muskrat feeding areas, and frequently travelled 
pathways, and slides. 

D. During trapping activities, disturbance of the habitat should be kept to a minimum. Late 
autumn, winter and early spring are the most favorable seasons for trapping, as muskrats are 
relatively sedentary, and tend to concentrate near their dens and huts. Traps should be set 
in late afternoon, and checked the following morning, to minimize losses to scavengers, or 
tissue degradation as a result of temperature extremes and/or decomposition. 

E. Traps should be oriented and placed in such a fashion that the muskrat will trigger it, but 
that it will still be able to snap closed effectively. The trap may be placed horizontally or 
vertically to facilitate muskrat passage through the trap, but in either case, the 4 ft. section 
of plaster lathe should be used to support it. This can be done by placing the bottom ten 
inches of the lathe through the trap handle, and wedging it tight. The handle is then 
oriented 90" from its normal position, so that the trap rests soundly against the lathe. In 
addition to providing trap support, this will reduce trap displacement or loss. 

F. Once the trap is set, the trap number, time, weather, date, trapper's name and location 
will be documented in a logbook. The location will also be drawn on a field map depicting 
the precise location of the trap. 

G. All traps will be checked during early morning hours, unless the site is subject to tidal 
influence. In this case, traps should be set and checked during low tide. Traps should be 
checked in the order in which they were set to avoid skipping traps or trap loss. All traps 
unsuccessfully sprung should he documented, along with any sign of tracks, fur, predators, 
etc. 

H. All specimens collected should be labelled immediately upon retrieval at each trap 
location. Once removed from the trap the specimen should be tagged with an aluminum tag 
affixed to the animal through a hole made in the right hind foot with a sharp probe or 
forceps. Each tag should be labelled with a code denoting the project, trap area, trap 
number and animal number (e.g., the fourth animal caught during the Kin-Buc project, in 
/\rea IV, trap 34, would have the following code written on the tag: KB-AIV-34-4). When 
the specimen is retrieved, information on its age class, sex, and condition, as well as the time, 
date and weather conditions should be recorded on a field data sheet, as well as in a field 
notebook. 

I. After removal of the specimen from the trap, the trap should be cleaned of any fur or 
blood and reset. The specimen may then be placed temporarily into a 5 gal. plastic bucket, 
while checking the remaining traps. Only specimens captured from the same sampling area 
may be retained in the same sample container, to avoid possible cross-contamination. 
Specimens should be placed on wet ice as soon as possible. 

7.4 Initial Processing 

A. All muskrat specimens should be brought to a field staging area after as soon as possible 
after collection. Specimens will then be retained in coolers on wet ice until being processed. 
Specimens will be weighed, sexed, aged and checked for any gro.ss abnormalities and 
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ectoparasites. Parameters to be measured include total length, tail length and right hind 
foot. Specimens should then be processed on the same day as retrieved from their respective 
trap. 

B. Specimens should be skinned, and the skins dried and labelled for documentation 
purposes. The following skinning procedures may be used. A heavy duly clamp may be used 
to hold the carcass by the tail or hind feet. All individuals are then "cased" by making 
incisions at the base of the tail and the two hind feet at the fur line. The pelt is then cut 
from the heel of each hind foot to the anus, and the pelt is peeled down the body, cutting 
connective tissue where necessary. 

C. Once the pelt has been removed, it is pulled over a fleshing beam and cleaned of excess 
flesh with a fleshing knife. It is then stretched over a stretching frame and allowed to dry 
for one to two days in a dry, 70° F room. If the pelt cannot be fleshed and dried 
immediately, then it should be rolled fur side out, placed in a plastic bag, and frozen. Pelts 
may be aged as adult or juvenile by observing the dark and light color patterns of the 
underside of the stretched muskrat pell. Bilateral patterns indicate juveniles, while random 
patterns indicate adults. 

7.5 Necropsy and Dissection 

A, Upon removal of the pelt, partial necropsies should be performed on all specimens, and 
gross observations should be documented. First, a check of the carcass for any surficial or 
orificial abnormalities should be conducted. The specimen should be then be palpated from 
the anterior to the posterior end, and any swelling caused by internal fluids, swollen organs 
or other masses should be noted on the data sheet. The dimensions, color, location, physical 
appearance and number of abnormalities should be included in the description. Following 
documentation, any abnormality should be carefully excised and fixed in 10% buffered 
paraformaldehyde. After fixation, the abnormality should be weighed and submitted for 
histopathological analyses. 

B. Each specimen should then be dissected according to the following procedures, taken from 
Necropsy Guide: Rodents and the Rabbit'" (Feldman and Seeley 1988). 

1. Collection of the Reproductive Tract 

a. Male Reproductive System 

Cut into the abdominal wall just above the penis. Take caution not to cut too deeply in 
order to avoid damage to internal organs. Extend laterally and anteriorly up both sides of 
the abdominal cavity to the rib cage. Reflect the abdominal wall up towards the rib cage. 
The abdominal cavity will now be exposed. Scan the abdomen for gross abnormalities. 
Remove the testes from the scrotum. Sever the gubernaculum testis (a fibrous connection 
between the scrotum and the tail of the epididymis). Next, sever the distal end of the vas 
deferens. 

Separate the vas deferens, epididymis, and testis. Clean the epididymis and testis using 
forceps and a scalpel. Separate the right epididymis and testis, while leaving the left 
epididymis and testis partially attached for identification purposes. Preserve the organs in 
Bouin's solution and store in scintillation vials. Record the organ weights to the nearest 
O.Olg after fixation is complete. For example: A 30.00g testis from the left would be 
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recorded as "L30.00". While cleaning the tissue, be alert for abnormalities, especially 
differences in the sizes of the testes. Repeat the above steps for the other testis. 

Anteriorly reflect the intestines. At this point, the urinary bladder, prostate gland, and 
seminal vesicles should be exposed. Using dissecting scissors, cut the pubic symphysis (the 
cartilaginous connection under the center of the pubis above the base of the penis). Using 
forceps, gently pull the penis upward and carefully dissect the connective tissue from the 
urethra and beneath the prostate gland. Place the excised product on a moist paper towel. 
(This slows the organs from drying out and prevents tissue from sticking to any surfaces.) 
Separate the seminal vesicles from the rest of the organs. Preserve the seminal vesicles. 
Weigh the seminal vesicles after fixation is complete. 

b. Female Reproductive System 

Cut into the abdominal wall just above the vulva. Take caution not to cut too deeply in 
order to avoid damage to internal organs. Extend laterally and anteriorly up both sides of 
the abdominal cavity to the rib cage. Reflect the abdominal wall up towards the rib cage and 
remove. The abdominal cavity will now be exposed. Scan the abdomen for gross 
abnormalities. 

Using fine scissors, cut the pubis symphysis located under the center of the pubis. Dissect 
the posterior end of the vagina by cutting the skin between the vulva and the anus. Do not 
cut into the rectum. Gently pull the vagina upward and sever the thin connective tissue 
between the vagina and the rectum. Cut anteriorly to the cervix. At this point, begin cutting 
the mesentery supporting the uterine horns up to the ovaries. Gently sever the connective 
tissue between the ovaries and the kidneys, and lift out the reproductive tract onto a moist 
paper towel. Check the reproductive tract for abnormalities. Separate the uterus and 
ovaries intact. Make the separation adjacent to the distal side of the cervix from the uterus. 
Preserve the uterus and ovaries. Separate and weigh the uterus and ovaries after fixation is 
complete. Make note of any abnormalities, uterine scars, etc 

If embryos are present, note how many are in each uterine horn. Usually the embryos are 
of similar size and development. If this is not the case, note differences in detail. Take the 
measurements of one of the embryos which is representative of the mean. Record the 
embryo length and diameter to the nearest 1.0 millimeter. Prior to preserving the embryos, 
split each embryo at the distal end from the placenta to facilitate fixation. . Weigh the 
embryo after fixation is complete. 

2. Collection of the Spleen and Duodenum 

In order to retrieve the spleen, it is necessary to first remove the digestive tract. Gently pull 
down on the stomach and sever the connective tissue between the stomach and the caudate 
lobe of the liver. Sever the esophagus jusi above the stomach. Using forceps lift the 
esophagus just above the siomach and sever the bile duct and the remaining connective 
tissue between the liver and the siomach. Continue lifting the stomach upward and sever 
the mesentery between the intestines and the dorsal body wall. Do not cut any large blood 
vessels in this region. (Complete the digestive tract excision by cutting around the anus and 
spreading the entire tract onto a saline moistened paper towel. 

Gently separate the spleen from stomach connective tissue using forceps and a fine scalpel. 
Clean and place the spleen into preservative. Weigh the spleen after fixation is complete. 
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Sever the duodenum at the base of the pyloric sphincter and prior to the transverse section 
of the jejunum. Remove the contents of the duodenum with gentle pressure then preserve 
the tissue. 

3. Ctolleclion of the Liver, Kidney and Adrenal Glands 

Carefully grasp the connective tissue under the medial lobe of the liver and sever the 
esophagus and blood vessels going into the diaphragm. Sever any remaining connective 
tissue attached to the liver. 

Cut two liver tissue sections starting at the distal end of the medial lobe. The sections 
should be cut 1.0 centimeter towards the center of the lobe, and be 0.5 cm thick. Cut each 
section using a scalpel and handle carefully. After the sections are taken, place them in 
preservative. The remaining liver is to be wrapped in aluminum foil and placed on dry ice. 
This liver tissue will be sent to a subcontract laboratory for PCB residue, percent lipids, and 
TAL metals analysis. 

The right adrenal gland may be located slightly more anterior and closer to the vena cava 
than the left adrenal glaiid. Females may also have larger adrenal glands than males. When 
removing adrenal glands, grasp the adrenal artery and vein with forceps and sever the fatty 
tissue around the gland. After the adrenal gland is removed, clean and place into 
preservative. Weigh the adrenal gland after fixation is complete. Record weight and 
location (right/left) in a manner similar to the reproductive system. 

Grasp the renal artery and vein of the right kidney with forceps. Sever the vessels with 
scissors and lift up the kidney while cutting the fatty connective tissue. Clean the kidney. 
Make horizontal incisions on the right kidney. The incisions facilitate fixation and can be 
used to identify the righi kidney from the left kidney. 

The left kidney is to be removed in the same manner. Make vertical incisions in the left 
kidney. This will facilitate fixation and identify the left kidney from the right kidney. 

Place both kidneys in preseivative. Weigh the kidneys after fixation is complete. 

4. Collection of the Thymus and Lungs 

In order to gain access lo the thymus, the thoracic cavity must be opened. Using a pair of 
dissecting scissors, cut a slit under the sternum, then cut through the cartilaginous portion 
of the ribs anteriorly to the neck. Do this on both sides of the sternum. Spread the rib cage 
apart. Remove the ventral rib cage by making an anterior cut along each of the lateral sides 
of the rib cage. The thymus is a somewhat translucent, fragile organ located at the base of 
the trachea, above the heart. 

Carefully, using fine scissors, remove the thymus by severing the anterior base of the organ. 
Clean and place the thymus in preservative. Weigh the thymus after fixation is complete. 

Carefully slide a blunt probe under the right lung. Gently lift the lung lobe and sever all 
vessels and bronchi attached to the lobe. Place the lung lobe in preservative. 
E. Target organs collected may vary with the study objectives. Liver and kidneys are often 
collected for analysis of contaminants. These, once removed, should be immediately weighed, 
and the amount required for analysis wrapped in aluminum foil, labelled, and stored on dry 
ice or in a freezer at 0" C. The amount required for analysis may vary with analytical 
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procedures as well as contracting laboratories. 

C. Liver, kidneys, and other organs may be colleaed for gross histopathological analysis to 
determine effects of contaminant load on tissues. These should be measured (and results 
recorded) before being preserved in labelled glass jars filled with 10% buffered 
paraformaldehyde solution. The solution should be changed within 10 days, and refilled with 
fresh solution. Waste solution should be disposed of according to SOP#. Sections to be 
sent for histopathological analysis may be placed into labelled smaller jars, or scintillation 
vials filled with 10% buffered paraformaldehyde. Reproductive organs should likewise be 
measured before preservation. Ovaries may be preserved in 10% buffered paraformaldehyde. 
However, testes should be preserved in scintillation vials filled with Bouin's solution, after 
a longitudinal incision is made in the right testicle, and a lateral incision is made in the left 
one. This facilitates tissue fixation, allows laboratories to distinguish between right and left 
testes. The Bouin's solution should be changed within 48-72 hours, and replaced with a 
solution 70% Ethyl Alcohol. 

D. Analytical Requirements 

Laboratories require 10 grams and 5 grams of tissue for PCB residue and TAL metals 
analysis, respectively. If the liver of individual animals does not have sufficient weight for 
analysis requirements, then individual tissue will be pooled. Tissue pools will consist of the 
minimum number of animals needed to attain the required tissue weight. Each tissue pool 
will consist of a similar number of animals. Individual animals will be selected for pooling 
so that the sum total weight of each pooling will be as similar as possible to the other sum 
totals. All tissue for pooling will be from animals of similar location, species, sex and age. 
All excised tissue or organs not submitted for analysis will be preserved as described. Liver, 
liver abnormalities, one kidney, and one testis or ovary will be submitted to a subcontract 
laboratory for histopathological evaluation. 

E. All dissection procedures should be conducted on decontaminated trays with clean 
instruments. All dissecting tools should be decontaminated before dissecting the next 
specimen, with new scalpel blades being used for each specimen. All discarded animal tissue 
should be disposed of with other site generated waste in accordance with EPA/REAC policy. 

8.0 CALCULATIONS 

All calculations will be based on the techniques of capture, duration of effort, type of 
analysis required, and other variables. 

9.0 QUALITY ASSURANCE/QUALITY CONTROL 

9.1 Sampling.Documentation 

A. All muskrat specimens and samples shall be documented in accordance with SOP#2002. 
Sample Documentation, and chain of custody forms filled out according to SOP # , Chain 
of Custody. A specimen data sheet must be filled out for each specimen obtained. As 
described above, specimen tags must be tied through the right hind foot of all specimens, and 
to each pelt after skinning. Each tag should contain the site location and identification 
number. 
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B. Field Logbook 

A bound field logbook must be maintained by field personnel to record daily activities, with 
entries made in waterproof ink. A separate entry should be made for each animal collected, 
with all information from the specimen label as well as pertinent observations (animal 
condition, weather conditions, habitat, etc.). Field aaivities should be photodocumented as 
well. 

C. Sampling Design and Quality Assurance 

Sampling design should be consistent with the study objectives, and should be determined 
with the assistance of the project statistician. 

10.0 DATA VALIDATION 

All chemical analyses of tissues will be verified by quality assurance review, to insure holding 
times, detection levels, and analytical methods described in the Quality /Assurance Work Plan 
are adhered to. All data on field data sheets will be checked against records kept in field 
logbooks. 

11.0 HEALTH AND S/VFETY 

Protective gloves should be worn while trapping, in accordance with the health and safety 
plan. Care should be taken in handling the traps, in order to avoid injury to the hand. 
Traps should not be carried while set. Traps, whether set or not, should not be thrown from 
one person to another, since the release pin could cause hand injuries. 

During summer months, muskrats may carry external parasites such as fleas, which may 
transmit zoonoses. Unfortunately, insect repellant may not be used, as it may interfere with 
analytical results. Therefore, personnel should carefully inspect their clothing, and perhaps 
wear tyvek where appropriate to avoid the possibility of infection by insect bites. 

During processing, a laboratory coat, rubber apron, surgical gloves, and dust/pollen mask 
should be worn. If an aerated laboratory hood is unavailable, then an air-purifying respirator 
with appropriate cartridge must be worn when mixing formaldehyde solution. The laboratory 
should be well ventilated when animals are processed, but doors should be kept closed 
during summer months to avoid Hying insects. 
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TISSUE HOMOGENIZATION PROCEDURE 

1.0 SCOPE AND APPUCATION 

This Analytical Procedure is applicable for the homogenization of fish tissues, earthworms, 
amphibians, small maimnais and other small biota. It can be adopted for musloats, mink, and other 
larger biota. 

ZO METHOD SUMMARY 

Five to 15 gram of frozen tisstie is homogenized with diy ice using a variable speed laboratory blender. 
After homogenization is complete, the contents of the blender (tissue and dry ice) are quantitatively 
transferred to dean jais and the diy ice is allowed to sublime overnight in a freezer at -20°C. 
Homogenization of animal mass greater than 20 grams, is carried out in several steps. 

3.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE 

3.1 Sample Storage 

• Tissue samples (or specimens) must be protected from light and kept frozen at •20°C 
from the time of receipt until homogenization process. 

• Tissue samples and sample homogenates must be stored in an atmosphere 
demonstrated to be free of all potential contaminanc 

• Before and after tissue sample preparation and analysis, extracts and unused tissue 
sample homogenate must be protected from light and kept frozen at •20°C for the 
periods specified by the Task Leader and/or Work Assignment Manager. 

• Tissue samples and homogenates, sample extracts and standards must be stored 
separately. 

3.2 Holding Times 

Homogenization of tissue samples and extraction of homogenate shall be completed within 
founeen (14) days of sampling. 

4.0 INTERFERENCES AND POTENTIAL PROBLEMS 

Method interferences may be caused by contaminants in solvents, reagents, glassware and sample 
processing hardware that lead to discrete artifacts and/or elevated baselines in the analytical method 
used for analysis. All of these materials must be demonstrated to be free from interferences under 
the conditions of homogenization and/or analysis by analyzing iaboratoiy reagent blanks on a routine 
basis. Matrix interferences may a l ^ be caused by contaminants that are ooextraaed from the sample. 
The extent of matrix interferences will vary considerably from source to source. 
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5.0 EQUIPMENT/APPARATUS 

The following equipment/apparatus are required: 

Variable speed laboratory blenders 

Blending containers - stainless steel (SS) with stainless steel lids of various sizes (40.100.250 
and 500 mL) depending on sample size 

Univex grinder 

Stainless steel and/or Teflon coated forceps, spatulas and spoons 

Stainless steel knife 

Teflon cutting board 

Stainless steel trays 

Dry ice maker (or sotiroe) 

Liquid CO; cylinders 

Freezer 

Analytical balance capable of accurately weighing +. 0.001 gr 

Balance capable of weighing 200 gr to the nearest 0.01 gr 

Glass collection jars with Teflon lined lids 

Coolers 

Test tube brushes 

6.0 REAGENTS 

Acetone. Methanol, Methylene Chloride - pestidde residue analysis grade or equivalent 

Doubly distilled deionized water 

7.0 PROCEDURES fj 

7.1 Homogenization of fish tissues, worms, small mammals, amphibians, and other small biota 
with total mass of less than 15 grams. 

1. Freeze tissue sample at •20°C for ca. 2 hours. 
Z Weigh total sample mass to the neared 0.1 gram. 

Idm/losurdoAlSOOl 



Page 4 of 4 
TISSUE HOMOGENIZATION PROCEDURE 

3. Section tissue specimen into small pieces (03 to 1 indi) while frozen using a 
stainless steel kiiife. Massive bone struanres such as frog skulls may also need 
sectioning. 

4. Select appropriate blending container based on sample size. The total sample mass 
should be 20-25% of the volume of the blending container. 

5. Pack area below blades with diy ice (NOTE: blending container should be 
completely dry to prevent freezing of blade assembly). 

6. Transfer tissue sample to blending jar and cover with dry ice. 
7. Allow tissue to fretax for 2 to 3 minutes. 
8. Cover the SS blending container with SS cover and commence blending at high 

speeds for 1 to 2 minutes. 
9. Vaiy the blending speed from high to intermediate at 30 sec intervals for 3 minutes. 
10. Stop blending then tap the container and lid to loosen any adhered tissue on the 

walls of container. 
11. Open the blending container to ensure complete homogenizatioiL If homogenization 

is incomplete, add a small amount of diy ice and repeat Steps 8-11 above. 
12. Transfer the tissue homogenate and dry ice powder into a glass jar and cover with 

a Teflon lined lid. 
13. Store the homogenate sample overnight at -20°C with lid loosely attached to allow 

sublimation of CO,. 
14. After all CO, has sublimed, cover the sample homogenate tightly and store in freezer 

at •20°C The homogenate is reatty for ectraction and analysis. 

12 Homogenization of muskrats, minks, and other larger biota with total mass greater than 50 
grains. 

1. Freeze tissue sample at -20°C for 4 hours. 
2. Weight total sample mass. 
3. Section sample laterally into 2 to 3 inch sections. 
4. Pass frozen sample pieces through a Univex Grinder and collea in a stainless steel 

jar. 
5. Store ground tissue at •20°C 
6. If necessaiy, homogenize the grotmd tissue as in Section 7.1, Steps 4-11. 
7. Combine homogenized tissue into a large clean glass collection jar with Teflon-lined 

Ud. 
8. Manually mix the combined homogenate with a stainless steel spoon to ensure tissue 

homogeneity. 
9. Store as Section 7.1, Steps 12 to 14. 
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SAMPLES BY GOMS 

1.0 SCOPE AND APPUCATION 

This Analytical Procedure applies to the determination of base, neutral, and add (BNA) compounds 
in tissue matrices, using a gas cfaromatograph/mass spectrometer (GC/MS) method. The list of 
compounds of interest and their quantitation limits that are analyzed and reported by REAC can be 
found in Appendix A. 

2.0 METHOD SUMMARY 

Ten-gram aliquots of a tissue homogenate sample are dried with anhydrous sodium sulfate and 
Soxbelet extraaed with methylene diloride solvent. The extraa is dean-up by Gel Permeation 
Chromatography (GPC), concentrated to 1 mL, an internal standard mixture added and analyzed by 
GC/MS. Compounds are identified by comparing their measured mass spectra and retention times 
to reference spectra and retention times obtained by the measurement of calibration standards under 
the same conditions used for samples. Quantitation of each identified analyte is calculated by internal 
standard method. Appendix B lists the characteristic ions for each target compound and Appendix 
C lists the internal standards with corresponding target compotmds assigned for quantitation. 

3.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE 

3.1 Sample Storage 

Samples must be proteaed from light and kept frozen in freezer from the time of receipt 
uintil extraction and analysis. 

Samples must be stored in an atmosphere demonstrated to be free of all potential 
contaminants. 

Before and after analysis, extracts and unused samples must be protected from light and 
refrigerated at 4''C (+. 2°C) and -20°C respectively, for the periods specified by the Task 
Leader and/or Work Assignment Manager. 

Samples, sample extracts, and sundards must be stored separately. 

3.2 Holding Times 

Extraction of tissue samples shall be completed within fourteen (14) days of sampling, and 
analysis completed within 40 days of sample extraction. 

4.0 INTERFERENCES AND P O T ^ m A L PROBLEMS 

Method interferences may be caused by contaminants in solvents, reagents, glassware, and other 
sample processing hardware that lead to discrete artifacts and/or elevated baselines in the total ion / 
current profiles. All of these materials must be demonstrated to be free from interferences under the > 
conditions of the analysis by running laboratory reagent blanks on a routine basis. Matrix 
interferences may be caused t^ contaminants that are coextracted from the sample. The extent of j 
matrix interferences will vary considerably from source to source. / 
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5.0 EQUIPMENT/APPARATUS 

The foUowing equipment/apparatus is required: 

Spatula, stainless steel or Teflon 

Vials and caps, 2-inL for GC autosampler 

250-mL Erlenmeyer Flasks 

Balance capable of weighing 100 g to the nearest 0.01g 

Analytical balance capable of accurately weighing ± 0.001 g 

Disposable pasteur pipenes (l-mL) and Pyrex glass wool prerinsed with hexane 

Test tube rack 

Desiccator 

Beakeis, 250-inL 

Zymark Gel Penneation Chromatograph (GPQ system 

Zymark TurboVap II 

50-inL test tubes 

Pateur pipets 

Hlter paper, Whatman No. 541 or equivalent 

Soxhelet Extraction System 

Kudema-Danish (K-D) apparatus consisting of 10-mL graduated concentrator tube, 500-mL 
evaporative flask, and three-ball macro Snyder column. 

Turbo Vap Concentrator Tubes 

Granular silicon carbide j|x)iling chips - approximately 10/40 mesh. Heat to 400°C for 30 
minutes or Soxhlet extraa with methylene diloride. 

Water bath - heated, with concentric ring cover, capable of temperature control ( ± 2 ^ . The 
bath should be used in a hood. 

Nitrogen evaporation device equipped with a water bath that can be maintained at 35-40°C 
The N-Evap by Organomation Associations, Inc., South Berlin, MA (or equivalent) is 
suitable. 
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SAMPLES BY GOMS 

Hewlett-Packard (HP) 5995 GC/MS; equipped with a 7673 autosampler and controlled by an 
HP-1000 RTE-6/VM computer system. 

Restek Rtx-5 (crossbonded SE-54) column; 30 meter x 032 mm ID; 03 ^m. 

6.0 REAGENTS 

1. Sodium Sulfrite - anhydrous powdered reagent grade, heated at 400°C for four hours, cooled 
in a desiccator, and stored in a glass bottle. 

2. Dichloromethane pestidde residue analysis grade or equivalent 

3. Base/Neutral and Add Surrogate Spiking Solntion: 

Surrogate standards are added to all samples and calibration solutions. The compounds 
spedfied are listed below. Store the spiking solutions at 4<'C (± TC) in Teflon-sealed 
containers. The solutions should be checked frequently for stability. These solutions must 
be replaced after twelve months, or sooner if comparison with quality control check samples 
indicates a problem. 

Bases/Neutrals Adds 

Nitrobenzene-d, 100 (ig/teL phenol-d« 200 (ig/mL 
2-Fluorobipheny] 100 ^g/mL 2-Fluorophenol 200 fig/mL 
Terphenyl-d,4 100 ^g/mL 2,4,6-Tiibromophenol 200 ^g/mL 

4. Base/Neutral and Add Matrix Spiking Solution: 

Prepare a spiking solution in methanol that contains the following compounds at a 
concentration of 100 (ig/mL for base/neutrals and 200 (ig/mL for adds. Store the spiking 
solutions at 4°C (± TC) in Teflon-sealed containers. The solutions should be diedced 
frequently for stability. These solutions must be replaced after 12 months, or sooner if 
comparison with quality control check samples indicates a problem. 

Base/Neutrals Adds 

12,4-Trichlorobenzene Pentachlorophcnol 
Aoenaphthene Phenol 
2,4-Dinitrotoluene 2-Chlorophenol 
Pyrene |j 4-Chloro-3-methylphenol 
N-Nitroso-di-n-propylamine 4-Nitrophenol 
1,4-Dichlorobenzene 

5. Internal standards • l,4-Dichlorobenzene-d4, Naphthaleiie-d,, Acenaphthene-dM, 
Phenanthrene-d,^ Chiysene-du, Peiylene-dQ. 

An internal standard solution can be prepared by dissohnng 100 mg of each compound in SO 
mL of methylene chloride. It may be necessaiy to use 5 to 10 percent benzene or toluene in 
this solution and a few minutes of ultrasonic mixing to dissolve all the constituents. 
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SAMPLES BY GQMS 

The resulting solution will contain each standard at a concentration of 2000 ng/)iL Store at 
4''C or below when not being used. A10 ^L portion of this solution should be added to each 
1 mL of sample wttrar*. This will result in 40 ng of each internal standard in the 2 .̂L 
volume of extraa injected into the GOMS. 

6. Calibration Standards: 

Prepare calibration standards at a minimiitii of she concentration levels (5,10, 20, 50.80, and 
120 (ig/mL). Each calibration standard should contain each compoimd of interest and each 
surrogate. Nine compounds, 2,4-Dinitrophenol, 2,43-TMchlorophenoL 2-Nitroaniline, 3-
Nitroaniline, 4-Nitroaniline, 4-Nitrophenol, 4,6-Dinitro-2-methylphenol, and 
Pentachlorophcnol will require only a four-point initial calibration at 20. SO. 80. and 120 total 
ng. since detection at less than 20 ng per injection is difficalL Great care must be taken to 
maintain the integrity of all standard solutions. Store all standard solutions at -10°C to -20°C 
in screw-cap amber bottles with Teflon lineis. Fresh stock standards should be prepared 
every six months at a minimum. The contintiing calibration standard (SO ng) should be 
prepared weekly and stored at 4*0 (± TC). 

7. Decafluorotriphenylphosphine (DFTPP) • prepare DFTPP solution sudi that a 1 ^L injeaion 
will contain 50 ng of DFTPP. 

7.0 PROCEDURES 

Tissue samples must be homogenized before pursuing foUowing steps. See method for tissue sample 
homogenization. 

7.1 Sample Preparation and Extraction 

1. Open the homogenate sample container in a fume hood. Mix the sample thoroughly. 

1 Weigh 10 ± 0.01 g aliquote of homogenized tissue sample into a 250 mL beaker, add 
120 g anhydrous Na2S04 and mix the tissue sample and Na2S04 thoroughly with a 
stainless steel (SS) spatula. The sample should have a sandy texture at this point 

3. Determine the total percent solid by foUowing the procedure outlined in Section 7.2. 

4. Prepare a method blank by using 120 g Na2S04 blended with 20-30 g diy ice. A 
method blank must be prepared every 20 samples. 

5. Prepare a matrix ppike (MS) and a matrix spike dupUcate (MSD) by weighing two 
additional 10 +. 0.01 gr aliquots of homogenized tissue sample that was chosen for 
that purpose. Add 120 g anhydrous Na2S04 to MS and MSD and mix thoroughly 
with SS spatula. The MS and MSD should have a sandy texture. 

6. Transfer the blank, MS and MSD. and tissue samples quantitatively to predeaned 
soxhlet thimbles for extraction. 
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7. Place thimbles into Soxhelet ectraciois; 

• add 1 mL of surrogate spike solution to the Method Blank, the MS and 
MSD. and aU the samples; 

• add 1 mL of BNA matrix spUce solution to each of the MS and MSD 
samples. 

8. Add 250 mL dichloromethane (DCM) and two boiling chips to each round bottom 
flask extractors. 

9. Connea water cooled condensor and extraa for 17 to 24 houis (ca. 60-90 cycles). 

10. AUow the system to cool and filter entire sample extraa into a 500 mL Erlenmeyer 
flask through a #541 Watman filter paper with anhydrous NajSO^ packed into a 
powder funnel Rinse the round bottom flask with three 10 mL portions of DCM. 
Pass the rinsate through anhydrous Na2S04 padced funnel and combine rinsate with 
sample extracts. The sample extraa is ready for concentration. 

11. Extraa Concentration - The sample extraa may be concentrated using one of the 
foUowing methods: 

A Kudema-Danish (K-D) Method 

1. Assemble a Kudema-Danish (K-D) apparatus by atudiing a lO-mL 
concentrator tube to a SOO-mL evaporative flask. 

2. Transfer the extraa into a K-D concentrator flask; rinse the 
Erlenmeyer flask with 60 - 100 mL of methylene chloride to 
complete the quantiutive transfer. 

3. Add one or two dean boiling chips to the evaporative flask and 
attach a three-baU Snyder column. 

4. Pre-wet the Snyder column by adding 2 - 3 mL of methylene 
chloride to the top. Place the K-D apparatus on a hot water bath 
(80 - 90°Q so that the concentrator tube is partially immeised in 
the hot water and the entire lower rounded surface of the flask is 
bathed with hot vapor. 

5. Concentrate the extraa down to less than 10 mL Remove the K-D 
apparatus and aUow it to drain and cool for at least 10 minutes. 

6. Remove the Snyder column and rinse the flask and its lower joints 
into the concentrator tube with 1 - 2 mL of methylene diloride. 

7. Discoimea the concentrator tube and place it on N-Evap with pre-
wHimed water bath (35 °C). Evaporate the extract to final volume 
of 10 mL with a gentle stream of dean, diy nitrogen. 

) 

) 
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8. Take 1 mL for lipid determination by foUowing procedures 
described in Section 73. 

9. Transfer the remaining 9 mL extraa into a 12-mL test tube. The 
eitraa is ready for GPC deanup. If the GPC cleanup is not 
performed immediately, the extraa should be capped, protected 
from Ught and refrigerated at 4°C (± TC). 

B. TurboVap II Method - Set Up TurboVap U as FoUows: 

1. Coimea the gas supply 

2. Set the Nitrogen Regulator to 30 PSI (NOTE: Instrument inlet 
pressure MUST NOT exceed 80 PSI). 

3. HU the water bath as foUows: 

a) place concentrator tubes in 5 positions 
b) pour about 1 Uter deionzed (DI) water through the empty 

position 

, c) add 15 drops of Clean Bath solution 

d) add more DI water until the water surface is as high as the 
initial solvent level in the sample tube 

e) DO NOT OPERATE THE INSTRUMENT WITHOUT 
WATER IN THE WATER BATH 

4. InstaU the venting hose over the exhaust port, or place the 
instmment in the hood. 

5. Turn the instrument ON. 

6. Selea the end point desire to one of the foUowing positions: 

a) TIME (minutes) 

b | SENSOR 

c) SENSOR & TIME 

d) MANUAL 

7. Set the WATER BATH temperature to 40°C (+. 2X) using the 
push wheel (DO NOT OPERATE AT A TEMPERATURE 
GREATER THAN 60°C UNLESS THE SENSOR HAS BEEN 
REMOVED FROM THE INSTRUMENT.) 
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& Set the GAS PRESSURE 

a) puU the gas regulator knob out 

b) slowly turn the regulator knob dockwise until swirling 
action without splashing is observed 

c) the pressure reading should be between 8 to 15 PSI 

d) push the knob in to lock in place 

9. Place the sample in the instrument and press START/STOP button. 
When a ceU raches its seleaed end point, the light next to its 
START/STOP BUTTON blinks and the beeper sounds briefly for 
30 seconds. 

10. Remove sample promptly and reconstitute to about 5 mL with 
methylene chloride. 

11. Transfer the 5 mL extraa into a 10 mL volumetric flask with a 
pasteur pipet 

12. Rinse the lower angle portion of concentrator tube with three 1 mL 
portions of methylene chloride by gently re-pipeting the I mL 
solvent in a circular motion and add the rinsate to the 10 mL 
volumentric flask and dlute to 10 mL. 

13. Take 1 mL for Upid determination as described in Section 73. 

14. Transfer the remaining 9 mL extraa into a 12 mL test tube. The 
extraa is ready for GPC deanup. If GPC deanup is not performed 
immediately, the extraa should be capped, proteaed from light and 
refrigerated at 4''C (+ 2"C). 

7.2 Total Solids 

Immediately after extracting samples, weigh 3-5 g of the homogenate tissue sample into a 
ured aluminum dish. Determine the toul percent soUd by drying in oven placed inside fume 
h(X>d overnight at 105°C. Before weighing, aUow samples to cool in a desiccator. 
Concentrations of individual analytes wiU be reported relative to the diy weight of the 
homogenate tissue sample. Calculate the total percent soUd using the foUowing equation: 

% Toul Solid = weieht of dry sample f gmsl ^ JQQ^ 
weight of sample before 

diying (gms) 
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73 Lipid Determination 

1. Transfer 1 mL of the 10 mL extraa (Section 7.1, Step A17 or B12) into a 
preweighed 7.8 g (2 dram) vial and evaporate to dryness overnight 

2. Determine percent Upid gravimetrically. 

3. Use remaining 9 mL extraa for GPC deanup. 

7.4 Gel Penneation Chromatography (GPC) Extraa Qeanup 

GPC clean-up is required to separate the analytes from biological maaomolecules (Lipids). 

1. Transfer 5 mL extraa onto the GPC column using the ZymarL 

2. CoUea the fraction of extraa duting just after the Upid elution and before the sulfur 
elution [as determined by injecting a GPC calibration mixture comprised of com oil, 
bis-(2-Ethylhe]7l)phthalate, methoxychlor, peiylene and sulfur] in a 200 mL 
coUecting flasL 

3. Transfer the clean extraa quantitatively to either a K-D or TurboVap II system and 
concentrate to 1 mL final extraa volume. 

4. Analyze the 1 mL extraa using GC/MS (see Section 7.7). 

7.5 GC/MS Condition 

The conditions Usted below are used for standards and sample analysis. 

Column Restek Rtx-5 (crossbonded SE-54) 
30 meter x 032 mm ID, 030 um 
fUm thickness 

Injeaor Temperature 290"C . 
Transfer Une Temperature 290°C 
Source Temperature 240°C 
Analyzer Temperature 240°C 
Temperature Program 30°C for 3 min 

IS'Omin to 70»C 
hold for 0.2 min 

]i STAnin. to 295»C 
hold for 15 min 

SpUtless Injection Split time = 60 sec 
Injection Volume 2 ^L 

7.6 Tune (DFTPP) 

The instmment must be tuned to meet the ion abundance criteria listed in Appendix D for 
a 50 ng (1 \kl) injeaion of DFTPP. This criteria must be demonstrated every 12 houis during 
analysis. 
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7.7 Initial Calibration 

1. Add 20 (iL of internal standard solution to each 1 mL aUquot of calibration 
standards. 

2. Injea 1 ^L each of the caUbration standards after a successful DFTPP injection. 

3. Calculate and tabulate the relative response factor (RRF) against the concentration 
for each compound, induding the surroptes, by using the equation listed below. 
The primaiy ion from the specific internal standard must be used for quantiution. 

The average RRF and percent relative standard deviation (% RSD) must also be 
calculated and tabulated. 

RRF - ^ X £ . 
A, C. 

where: 

A, « Area of the characteristic ion for the compound to be measured 
A^ s Area of the characteristic ion for the specific internal standard from 

Appendix B. 
C. = Concentration of the intemai standard (ng/fiL) 
C, s Concentration.of the compound to be meastired (ng/pL) 

The % RSD of the RRF for each analyte must be less than or equal to 30%. The 
average RRF of eadi compound must not be less than 0.05. 

7.8 Continuing Calibration 

A check of the initial calibration curve must be performed every 12 hours during analysis. 

1. Injea 1 ^L of a SO (ig/mL standard containing intemai standards. 

2. Calculate and tabulate the daily RRF for each compound. All daily RRF must be 
equal to or greater than 0.05. 

3. Calculate the percent difî erence (% D) of each daily RRF compared to the average 
RRF from the initial caUbration curve. The % D for aU compounds can be 
calculated using ^ e equation listed below and must be less than or equal to 25%. 

% D « I R R F , ^ - R R F . — r ' « 1«>* 
RRF* 

Reanalyze initial caUbration sundards if any of the foUowing compounds failed the 
minimum RRF (O.OS) requirement: n-nitroso-di-n-propylamine, 
hexachlorocydopentadiene, 2,4-dinitrophenol, and 4-nitrophenol 
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5. Reanalyze initial calibration standards if any of the foUowing compounds failed the 
% D requirement: phenol 1,4-dichlorobenzBne, 2-iiitrophenol 2,4-dichlorophenol, 
hexadilorobutadiene, 4-chloro-3-methylphenol 2,4,6-trichiorophenol acenaphthcne, 
n-nitrosodiphenylamine, penudilorophenol fluoranthene, di-n-octylphthalaie, and 
benzo(a)pyrene. 

7.9 Sample Analysis 

Sample extracts may be analyzed only after the GOMS system has met the DFTPP. initial 
caUbration, and continuing caUbration requirements mentioned above. The same instrument 
conditions must be employed for the analysis of samples as were used for calibration. 

1. Add 10 ^L of the internal standard solution into the method blank, the MS/MSD, 
and aU the sample extracts. 

2. Injea 2 (iL eadi of the method blank, the MS/MSD, and aU the sample extracts. 

3. If the analyst has reason to beUeve that dUuting the final extracts wUI be necessaiy, 
an undUuted run may not be required. 

4. If analytes are detected at a level greater than the highest caUbration standard, 
sample extracts must be dUuted so that the analyte response is within the linear 
range esublished during calibration. 

5. If dilutions of sample extracts are made, additional intemai sundards must be added 
to maintain the required concentration (40 ng/^L) of each intemai sundard in the 
extract 

7.10 Identification of Target Compounds 

Target compound identification wiU be conduaed by comparison of the sample mass 
spectmm to the mass spectram of a sundard of the suspeaed compound. Two criteria must 
be satisfied to verify the identifications: 

o Elution of the sample component at the GC relative retention time as the 
sundard component 

o Correspondence of the sample component and standard component mass 
spectra , 

U 
1. For esubUshing correspondence of the GC relative retention time (RRT), the 

sample component RRT must compare within ^ 0.06 RRT units of the RRT of the 
sundard component For reference, the standard must be mn on the same siiift as 
the sample. If coelution of interfering components prohibits accurate assignment of 
the sample component RRT from the total ion chromatogram, the RRT should be 
assigned by using extracted ion current profiles for ions unique to the component of 
interest 
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2. For comparison of standard and sample component mass spectra, reference mass 
spectra must be obtained from the SO t^g/inL These standard spectra may be | 
obtained from the run used to obtain reference RRTs. In the case of coelution of 
standard spectra component, reference spectra from the National Bureau of 
Standards (NBS) Mass Spectral Library should be used to esublish the presence of 
compounds of interest | 

3. The requirements for quaUutive verification by comparison of mass spectra are as 
foUows: [ 

a. AU ions present in the standard mass spectra at a relative intensity greater 
than 10% (most abundant ion in the spectrum equals 100%) must be present , 
in the sample spectnut > 

b. The relative intensities of ions spedfied in (a) must agree within ± 20% 
between the standard and sample spectra. (For example: for an ion with an 
abimdance of 50% in the standard spectra, the corresponding sample ion ' 
abundance must be betweeii 30 and 70 percent) 

/ 
c Ions greater than 10% in the sample spectrum but not present in the j 

standard spectrum must be considered and accounted for by the analyst 
making the comparison. AU compounds meeting the identification criteria 
must be reported with their spectra. For aU compounds below the \ 
quantiution limit, report the adual value foUowed by T , e.g., "3^ . 

4. If a compound cannot be verified by aU of the criteria in step 3, but in the technical | 
judgment of the mass spectral interpreution specialist the identification is correct, 
then the analyst shaU repon that identification and proceed with the calculation in 
Section 8.0. The analyst should note in the case narrative that technical judgment 
was utilized. 

7.11 Ubraiy Search 

I 

A Ubraiy search shall be executed for non-urget compounds present in the method blank and 
the sample for the purpose of tenutive identification. For this purpose, the 1985 release of 
the National Bureau of Standards (NBS) Mass Spectral Ubraiy (or more recent release), 
conuining 42,261 speara, will be used. )' 

1. Any nonsurrogate organic compounds not listed in Appendix A for the combined 
base/neutral/add||raaion shall be tenutively identified via a forward search of the 
NBS mass spectral Ubraiy. (Substances with responses less than 10% of the nearest 
internal standard are not required to be searched in this fashion.) Only after visual 
comparison of sample spectra with the nearest h'braiy searches will the mass spectral 
interpreution spedalist assign a tenutive identification. Analyst should be careful 
not to repon a volatUe (VOA) target compound in such practice if the VOA analysis 
is also requested. 
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NOTE: Computer generated Ubraiy search routines must not use normalization 
routines that would misrepresent the Ubraiy or imknown spectra when compared to 
each other. 

Guidelines for making tenutive identification: 

o Relative intensities of nujor ions in the reference spectrum (ions greater 
than 10% of the most abundant ion) should be present in the sample 
spectrum. 

o The relative intensities of the major ions should agree within +. 20%. (For 
example: for an ion with an abimdance of 50% in the standard speara. the 
corresponding sample ion abundance must be between 30 and 70 percent.) 

o Molecular ions present in reference spectrum should be present in sample 
spectrum. 

o Ions present in the sample spectrum but not in the reference spectmm 
shotild be reviewed for possible backgroimd contamination or presence of 
co-eluting compounds. 

o Ions present in the reference spectrum but not in the sample speanim 
should be reviewed for possible subtraction from the sample spectmm 
because of background contamination or coeluting compoimds. 

NOTE: Dau system Ubraiy reduction programs can sometimes create these 
discrepandes. 

If in the technical judgment of the mass spectral interpreution specialist, no vaUd 
tenutive identification can be made, the compoimd should be reported as unknown. 
The mass spearal specialist should give additional classification of the unknown 
compound, if possible (Lc, imknown phthaiate, unknown hydrocarbon, unknown add 
type, unknown chlorinated compoimd). If probable molecular weights can be 
distinguished, include them. 

8.0 CALCULATIONS 

8.1 Target Compound 

Identified target compounds must be quantiuted by the intemai sundard method. The 
intemai sundard used must be the one nearest the retention time to that of a given analyte 
(see Appendix C). The extraaed ion current profile (EICP) area of characteristic ions of 
analytes listed in Appendix B is used for quantiution. 

Calculate the concentration in the sample using the daily relative response faaor (RRF) 
obtained from the continuing calibration standard as determined in Section 7.7 and the 
equation listed below. If samples are aiulyzed under the initial calibration curve, the average 
RRF must be used. 

ldm/losurdoA180Sl 



Page 15 of 33 
SEMIVOLATILES ANALYSIS OF TISSUE 

SAMPLES BY GOMS 

Concentration (ligflcg) - (A.\(U(V.^(DF) 
(AJ(RRF)(W)(VO(S) ! 

"i 

where: 

A, a Area of the characteristic ion for the compound to be measured { 
Ai, SS Area of the charaaeristic ion for the intemai standard 
I, a Amount of internal standard injeaed (ng) 
W B Weight of soU/sediment extraaed (kg) I 
V, s Volume of extraa injected {̂ kL) 
V, s Volume of the concentrated extraa (mL) 
DF s DUution Faaor i 
S s Decimal percent solid i 

"̂  When the target compotmd concentrations are bdow the quantiution limits but the speamm , 
meets the identification criteria, report the concentration as estimated by flagging the results | 
with a "J*. 

8.2 Tenutively Identified Compounds (TlCs) 

An estimated concentration for tenutively identified compounds (TTCs) must be calculated 
by the intemai standard method. The nearest internal standard five of interferences must be i 
used. The equation for calculating concentration is the same as in Section 8.1. Toul area j 
counts or peak heights from the total ion chromatograms are to be used for both the 
compound to be measured and the intemai standard. An RRF of one (1) is to be a.ssumed. , 

83 Surrogate SpUce Recoveries 

Calculate surrogate sundard recovery on all samples, blanks, and spikes by using the equation j 
listed below. I 

Percent Recovery (%R) = SL, X 100% j 

where: 
1 

Q^ = Quantity determined by analysis ' 
Q, = Quantity added to sample 

8.4 Matrix Spike Recoveries f̂  | 

The percent recoveries and the relative percent difference (RPD) between the recoveries of i, 
each of the 11 compounds in the matrix spike samples wiU be calculated and reported by / 
using the foUowing equations: 

Matrix Spike Recoveiy (%) » SSR - SR X 100% j' 
SA 1 
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where: 

SSR e SpUce sample result 
SR a Sample result 
SA » Spike added 

RPD = IMSR - MSDRI x 100% 
(MSR + MSDR)/2 

where: 

RPD = ReUtive percent difference 
MiSR B Matrix spUce recoveiy 
MSDR s Matrix spike dupUcate recoveiy 

The veriical bais in the formula above indicate the absolute value of the difference; hence 
RPD is ahvays expressed as a positive value. 

9.0 QUALITY ASSURANCE/ QUALITY CONTROL 

9.1 Tune (DFTPP) 

Prior to initiating any dau coUection aaivities invoWing samples, blanks, or standards, it is 
necessary to esublish that a given GOMS system meets the instmment tune criteria spedfied 
in Appendix D. The purpose of this instmment check is to assure correa mass calibration, 
mass resolution, and mass transmission. This is accomplished through the analysis of DFTPP. 

1. The analysis of DFTPP must be periormed every 12 hours during the analysis. 

2. The key ions produced during the analysis of DFTPP and their respective ion 
abundance criteria are given in Appendix D. 

9.2 Initial Calibration for Target Compounds and Surrogates 

Prior to the analysis of samples and required blanks, and after instramem performance 
criteria have been met, the GC/MS system must be initially caUbrated at a minimum of five 
concentrations to determine the linearity of response utilizing urget compound and surrogate 
sundards. 

1. The levels of thejinitial calibration sundards for semivolatUe urget compounds and 
surrogates are 5,10,20,50,80, and 120 fxg/mL Nine compounds: 2,4-diiutrophenol 
2,43-trichlorobenzene, 2-nitroaniline, 3-nitroaniIine, 4-nitroaniline, 4-nitTophenoL 
4,6-dinitro-2-methylphenol, and penuchlorophenol wiU onfy require a four-point 
initial caUbration at 20, SO, 80, and 120 |tg/mL since detection at less than 20 ^g/mL 
is difficult 
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2. The calibration of the GOMS is evaluated on the basis of the magnitude and 
subiUty of the relative response boors of each target compound and surrogate. The 
minimum RRF of eacb compound at each concentration level in the initial 
caUbration across aU five points must be equal to or greater than 0.05; the % RSD 
must not exceed 30%. 

93 Continuing Calibration for Target Compounds and Surrogates 

Once the GOMS system has been calibrated, the caUbration must be verified each 12-hour 
time period for each GOMS system during the analysis. 

1. The level of the continuing caUbration standard for urget compounds and surrogates 
is SO tig/mL 

2. The standard is to be analyzed every 12 houis after an acoepuble DFTPP analysis. 

3. The continuing calibration of the GOMS system is evaluated on the basis of the 
magnitude of the relative response &ctots and the percent difference between the 
average RRF of eadi compound from the initial caUbration and the RRF of that 
compound in the continuing caUbration standard. The minimum RRF of each 
compound in the continuing caUbration must be greater than or equal to 0.05. The 
% D must not exceed 25%. 

4. If any of the requirements listed in Item 3 are not met, a new initial caUbration must 
be analyzed. 

9.4 Intemai Standard Responses and Retention Times 

The response of each of the intemai sundards in all calibration sundards, samples, and 
blanks is cmdal to the provision of reliable analytical results because the quantiutive 
determination of semivolatile compounds by these procedures is based on the use of intemai 
sundards added immediately prior to analysis. 

1. The specific compounds used as intemai sundards are given .in Section 6.0, 
paragraph 5. The amount of each intemai sundard in the injection volume (2 fiL) 
of the sample extraa analyzed by GOMS must be 40 ng (40^g/niL). 

2. The area response of each intemai sundard from the EICP and the retention time 
of the intemai standard are evaluated for subility. The area of the intemai standard 
in a sample must pot vaiy by more than a factor of 2 (le., -50% to +100%) from the 
area of the same intenul standard in the associated continuing calibration sundard. 
Likewise, the retention time of an intemai standard must be within +, 030 minutes 
(30 seconds) of its retention time in the continuing calibration sundard. 

3. If samples are analyzed under the initial calibration, the area of the SO (ig/mL 
sundard must be used for monitoring. 
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4. The area response of eadi internal standard in aU samples, blanks and spikes must 
be ubulated. If it is outside the QC limits, no action needs to be uken at this point. 
However, aU intemai standards must be present to avoid the reanalysis. 

9.5 Method Blank Analysis 

A method blank is a weight of a dean reference matrix (pure anhydrous Na^O^) that is 
carried through the entire analytical procedure. The weight of the reference matrix must be 
approximately equal to the weight of samples associated with the blank. The purpose of a 
method blank is to determine the levels of contamination associated with the processing and 
analysis of samples. 

1. The method blank must be prepared for each batch not exceeding 20 samples. 

2. A method blank must contain less than or equal to five times (Sx) the QL of the 
phthaiate esters listed in Appendix A For aU other target compounds, the method 
blank must contain less than or equal to the QL of any single urget compound. 

3. If a method blank exceeds the limits for contamination above, the analyst must 
consider the analytical system out of control The source of the conumination must 
be investigated and appropriate corrective actions uken and documented before 
further sample analysis proceeds. AU samples processed with a contaminated method 
blank must be re-extraaed and reanalyzel 

9.6 Surrogate Recoveries 

The recoveries of the six surrogates are calculated from the analysis of each sample, blank, 
matrix spike and matrix spike dupUcate. The purpose of the surrogates is to evaluate the 
preparation and analysis of samples. 

1. The surrogates are added to each sample, blank, matrix spike, and matrix spike 
dupUcate prior to extraaion, at the concentrations described in Sections 6.0 and 7.1. 

2. The recoveries of the surrogates are calculated according to the equation in Seaion 
83. 

3. The recoveries must be within the quaUty control limits given below. 

Compound % Recoveiy 

Nitrobenzene-dj . 2 3 - 1 2 0 
2-Buorobiphenyl 30-115 
Terphenyl-d„ 18 -137 
Phenol-d< 24 -113 
2-Flttorophenol 25 - 121 
2,4,6-Tribromophenol 19-122 
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4. If two base/neutral or two add surrogates are out of QC limits OR if recoveiy of any 
one base/neutral of add surrogate is below 10%, the foUowing actions are required: 

a. Check to be sure that there are no errois in calculations, surrogate 
solutions, and intemai standards. Also check that the quantiution ions of 
intemai standards and surrogates are properly integrated. 

b. Reanalyze the sample if none of the above reveal a problem. If a blank does 
not meet the specification, it may be reanalyzed alone. 

c Do not reanalyze dUutions if surrogate recoveries are outside the Umits. 

d. If the sample associate with the matrix spike and matrix spike duplicate does 
not meet specifications, it should be reanalyzed only if the MS/MSD 
surrogate recoveries are within the limits. If the sample and associated 
MS/MSD show the same pattern (le.^ outside the limits), then the sample 
does not require reanalysis and a reanalysis must not be submitted. 
Document in the narrative the similarity in surrogate recoveries. 

5. ~ If the reanalysis of the sample solves the problem, then the problem was within the 
laboratory's control Therefore, submit onfy dau from the analysis with surrogate 
spike recoveries within the QC limits. This shaU be considered the initial analysis 
and ShaU be reported as sudi on aU dau deUverables. If the reanalysis is outside the 
analysis holding time, provide the dau from both analyses. 

6. If none of the steps mentioned above solves the problem, then, except as noted 
below, re-exxraa and reanafyu the sample. If the re-extraction and reanalysis of the 
sample solves the problem, submit onfy dau from the analysis with surrogate 
recoveries ynthin the QC limits. This shaU be considered the inuial analysis and shaU 
be reported as such on aU dau deliverables. If the re-extraction is outside the 
holding time, provide the dau from both analyses. 

a. If surrogate recoveries in a blank do not meet spedfications even after 
reanalysis, olX of the samples associated with that blank must be re-extraaed 
along with the blank. The blank is intended to detea conumination in 
samples processed or the same time. 

b. Do not re-extraa dUuted samples if surrogate recoveries are outside the 
Umits. . 

c Never re-extraa the MS/MSD, even if sunogate recoveries are outside the 
limits. 

d. If the sample as.sociated with the MS/MSD does not meet spedfications after 
reanalysis, it should be re-extraaed only if the reanalysis surrogate recoveries 
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are not within the Umits and MS/MSD surrogate recoveries are within the 
limits. If the sample and assoriated MS/MSD show the same pattern (i.e., 
outside the limits), then the sample does not require reanalysis and a 
reanalysis must not be submitted. Document in the narrative the similarity 
in surrogate recoveries. 

7. If the re-extraction and reanalysis of the sample does not solve the problem (i.e., the 
surrogate recoveries are outside the QC limits for both analyses), then submit the 
surrogate recoveiy dau and sample analysis dau from the initial analysis of both 
sample extracts (eg., the first analysis of both extracts of the sample). Distinguish 
between the initial analysis and the analysis of the re-extracted sample on all data 
deliverables. 

9.7 Matrix Spike and Matrix Spike DupUcate Analysis 

The purpose of spiking target compounds into two aUquots of a sample is to evaluate the 
effects of the sample matrix on the methods used. 

1. The MS/MSD must be prepared every 10 samples per matrix within each project 

2. The minure of the spUce solution specified in Section 6.0 must be used to result in 
the concentration specified. 

3. The recoveries of the matrix spike compounds are calculated according to the 
equation in Section 8.4, The relative percent difference between the results for each 
spiked analyte of the matrix spUce and the matrix spUce dupUcate is calculated 
according to the equation in Section 8.4. 

4. The quaUty conuol limits for recoveiy and relative percent difference are given 
below. These limits are only advisory at this time, and no funher action is required 
when the limits are exceeded. 

Compound 

Phenol 
2-Chlorophenol 
1,4-Dichlorobeiizene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Aoenaphthene ]l 
4-Nitrophenol 
2,4-Dinitrotoluene 
Penuchlorophenol 
Pyrene 

% Recoverv 

26-90 
25-102 
28-104 
41-126 
38-107 
26-103 
31 - 137 
11 - 114 
28-89 
17-109 
35 - 142 

SI 

35 
50 
27 
38 
23 
33 
19 
50 
47 
47 
36 
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9.8 Dilution Analysis 

If the concentration of any sample extract exceeds the initial calibration range, that sample 
extraa must be dUuted and reanalyzed as described in Section 7.9, steps 4 and 5. 

1. Use the results of the original analysis to determine the approximate dUution faaor 
required to get the largest analyte peak within the initial caUbration range. 

2. The dUution factor chosen should keep the response of the largest analyte peak for 
a target compound in the upper half of the initial caUbration range of the instmment. 

3. Do not submit dau for more than two analyses, le., the original sample and one 
dUution, or, if the semivolatUe screening procedure was employed, from the most 
concentrated dUution analyzed and one further dUution. 

10.0 DATA VALIDATION 

Dau validation wiU be performed by the Analytical Projea Control Group and therefore it is not 
appUcable to this method. However, dau is considered satisfactoiy for submission purposes when 
ALL the requirements mentioned below are met 

1. All samples must be analyzed under an aocepuble time, initial caUliration, and continuing 
caUbration check at the required frequency. 

2. AU the QC requirements described in Section 9.0 must be met at aU times. 

11.0 HEALTH AND SAFETY 

When working with potentially hazardous materials, refer to U.S. EPA OSHA and corporate health 
and safety praaices. More specifically, refer to ERT/REAC SOP #3013, REAC Laboratoiy Safety 
Program. 

12.0 REFERENCES 

Office of Solid Waste and Emergency Response. U.S. Environmental Protection Agen^, Test 
Methods for Evaluating Solid Waste. Third Edition, SW-846, September 1986. 

U.S. EPA Contraa Laboratory Program (CLP), Sutement of Work for Organic Analysis. Revision 
2/88. 

U.S. EPA Contraa Laboratoiy Program (CLP), Sutement of Work for Organic Analysis, Document 
Number OLMOl.O (induding revisions through OLM01.8). 

U3 . EPA Bioaccumulation Monitoring Guidance: Analytical Methods for USEPA Priority PoUuunts 
and 301(h) Pestiddes in Tissues from Estuarine and Marine Organisms (May, 1988). Prepared by 
Tetra Tech, Int 
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Target Compoimd List and Quantiution Limits"' 

COMPOUND 

Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
13*Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl alcohol 
1,2-DidiJorobenzene 
2-Methylphenol 
bis(2-ailoroisopropyl)ether 
4-Methylphenol 
N-Nitroso-Di-n-propjdamine 
Hexachloroethane 
Nitrobenzene 
Isophorone ' 
2-NitrophenoI 

bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobuudiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopenudiene 
2,4,6-Trichlorophenol 
2,43-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaiialine 
Dimethylphthalate 
Acenaphthylene j 
3-NitroanaUne 
Aoenaphthene 
2,4-E>initrophenol 

OLPJ 
(mg/kg) 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 
1.0 
2.0 
1.0 
1.0 
2.0 
1.0 
2.0 

(J) 

0) 
On a wet-weight basis 
QL denotes Quantiution Limits 
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Target Compound List and Quantiution Limits^' (cont'd) 

COMPOUND 

4-NitrophenoI 
Dibenzofuran 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 

4,6-Dinitro-2-methyiphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hesadilorobenzene 
Penudilorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
33'-Dichlorobenzidine 
Benzo(a)anthracene 
Bis(2-Ethylhe:9l)phthalate 
Chiysene 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno( l,23-cd)pyrene 
Dibenzo(aJi)anthracene 
Benzo(gJu)pciyl|ne 

QL« 
(mg/kg) 

2.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
ZO 
10 
1.0 
1.0 
1.0 
ZO 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

133 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

(1) 

(Z) 
On a wet-weight basts 
QL denotes Quantiution Limits 
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Characteristic Ions for Target Compounds and Surrogates 

Parameter Primaiy Ion Secondary lon(s) 

l,4.Dichlorobenzene-d4 (ISTD)™ 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
13-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
2-MethylphenoI 
Benzyl alcohol 
bis(2-ChloroisopropyI)ether 
4-Methylphenol 
N-Niuoso-di-n-propylamine 
Hexachloroethane 
Naphthalene-d, (ISTD) 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethaxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobeiizene 
Naphthalene 
4-Chloroaniline 
Hexachlorobuudiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Acenaphthene-d,o (ISTD) 
Hexachloroc^dopenudiene 
2,4,6-Trichlorophenol 
2,43-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroanaline 
Dimethylphthalate 
Acenaphthylene 
3-Nitroanaline 
Aoenaphthene 
2,4-Dinitrophenol 

152 
94 
93 
128 
146 
146 
146 
108 
79 
45 
108 
70 
117 
136 
77 
82 
139 
107 
93 
162 
180 
128 
127 
225 
107 
142 
164 
237 
196 
196 
162 
65 
163 
152 
138 
153 
184 

lis 
65,66 
63,95 
64,130 
148,113 
148,113 
148,113 
107 
77,108 
39, 121 
107 
4Z 101, 130 
201, 199 
68 
123,65 
95,138 
65,109 
121, 122 
95,123 
164,98 
182,145 
129,127 
129 
223,227 
144, 142 
141 
160,162 
235,272. 
198,200 
198,200 
164, 127 
92,138 
194,164 
151. 153 
108,92 
15Z154 
63,154 

(1) ISTD denotes Intemai Standard 
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Charaaeristic Ions for Target Compounds and Surrogates 
(continued) 

Parameter Primary Ion Secondary lon(s) 

4-Nitropheno] 
Dibenzofuran 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethylphthalate 
4-Chloropbenyl-phenylether 
Fluorene 
4-NitroanaUne 
Phenanthrene-d,o (ISTD) 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Penuchlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Chiysene-du (ISTD) 
Pyrene 
Butylbenzylphthalate 
33'-Dichlorobenzidine 
Benzo(a)anthracene 
Bis(2-Ethylhexyl)phthalate 
Chiysene 
Perylene-du (ISTD) 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno( l,23-cd)pyrene 
Dibenzo(a4))anthracene 
Benzo(gii4)perylene 

109 
168 
165 
165 
149 
204 
166 
138 
188 
198 
169 
248 
284 
266 
178 
178 
167 
149 
202 
240 
202 
149 
252 
228 
149 
228 
264 
149 
252 
252 
252 
276 
278 
276 

139,65 
139 
63,182 
89,121 
177, ISO 
206,141 
165, 167 
92,108 
94,80 
182,77 
168,167 
250,141 
14Z 249 
264,268 
179,176 
179, 176 
166, 139 
150,104 
101, 100 
120,236 
101, 100 
9L206 
254,126 
229,226 
167,279 
226,229 
260,265 
— 

253,125 
253,125 
253,125 
138,227 
139, 279 
138,277 
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Characteristic Ions for Target Compounds and Surrogates 
(continued) 

Parameter Primaiy Ion Secondary lon(s) 

SURROGATES 

Phenol-d* 
2-Fluorophenol 
2,4,6-Tribromophenol 
Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d,4 

99 
112 
330 
82 
172 
244 

42,71 
64 
332, 141 
128,54 
171 
122,212 
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Internal Standards with Corresponding Target Compounds 
and Surrogates Assigned for Quantitation 

1,4-0ichorobcniene-d4 

Phenol 
b is(2-Chloroet l iy l ) 

ether 
Z-ChlorophefMl 
1,3-0ichIorobeniene 
1,4-Dlchlorobeniene 
t,2-0lchlorobeniene 
2-Hethylphenot 
• cn ty l alcohol 
b i*(2-Chloro-

l ioprof iyDelher 
4-Nethylphcfwt 
N-Nltroio-Oi-n-

propy lmine 
Hexichtoroethane 
2-Fluorophenol ( l u r r ) 
Phenol-(^ (aur r ) 

Naphthalene-d^ 

MitrobeniCQCL,. 
iaophorone^' 
2-Nltrophenol 
2,4-DlMthylphenol 
bla(2-Chloroethoxy) 

itethane 
2.4-Olchloro|3henol 
1,2,4-Trlchlorobeniene 
Naphthalene 
4-Chloroani l ine 
HeNachlorobutadiene 
4-Chloro-3-

awthylphenol 
2-Hethyliiaphthalene 
Nltobentene-d} (aur r ) 

eurr « aurrogatt cnfiound 

Acenaphthene-d|o 

Hexachlorocyclo­
pentadiene 

2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroanal ine 
Diaiethyl Phthaiate 
Acenaphthylene 
3-Ni t roan i l lne 
Acenaphthene 
2,4-Oinitrophenol 
4-Nltrophenol 
Dibeniofuran 
2.4-Olnltrotoluene 
2,6-Dini trotoluene 
Diethyl phthaiate 
4-Ch(orophcnyl phenyl 

ether 
Fluorene 
4-N l t roan i l ine 
2-Fluorobiphenyl 

(aur r ) 
2,4,6-Tribroiinphenol 

(aur r ) 
. 

Phenanthrene-d,o 

4 ,6 -0 in i t ro -2 -
aiethylphcnol 

N-nitroaodlphenylanine 
4-Bronnphenyl phenyl 

ether 

Pentachlorophenol 
Phenanthrene 
Carbaiole 
Anthracene 
Dl-n-butylphthalate 
Fluoranthene 
Pyrene 

ChryBcna-d|] 

Butylbeniylphthalate 
3.3'-0tchlorobenzidine 
aenzo(a)anthracene 
bie(2-EthylheNyl) 

phthaiate 
Chryaene 
Terphenyl-d|4 (aurr ) 

Perylene-d,2 

Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benio(k)fluoranthene 
Benzo(a)pvrene 
lndeno(1,2,3-cd) 

pyrene 
Dlbeni(a,h)anthracene 
8enzo(a,h,1)perytcnt 

1 a P 

SJ^ 

^ S 
H 
K 
S 

f 

^ 

o 
in 

C 
" 

J 
1 
• • 
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Ion Abundance Criteria for Tune (DFTPP) 

Mass Ion Abundance Criteria 

51 3a0 • 80.0 percent of mass 198 
68 Less than 2.0 percent of mass 69 
69 Present 
70 Less than 2.0 percent of mass 69 
127 25.0 • 75.0 percent of mass 198 
197 Less than 1.0 percent of mass 198 
198 Base peak, 100 percent relative abundance (see note) 
199 5.0 - 9.0 percent of mass 198 
275 10.0 - 30,0 percent of mass 198 
365 Greater than 0.75 percent of mass 198 
441 Present but less than mass 443 
442 4a0 - l iaO percent of mass 198 
443 15.0 - 24.0 percent of mass 442 

NOTE: AU ion abundances MUST be normalized to m^ 198, the nominal base peak, even 
though the ion abundances of miz 442 may be up to 110 percent that of mti 198. 
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MICROWAVE DIGESTION AND METAL ANALYSIS 

OF TISSUE SAMPLES 

1.0 INTRODUCTION 

Microwave digestion is the proposed preparation method to be used in place of hot plate digestion 
for metal analysis in tissue samples. 

2.0 PROCEDURE 

Tissue samples must be homogenized before pursuing the ensuing steps. Then the tissue homogenate 
samples are prepared as foUows: 

Weigh 03 ± 0.001 gram tissue homogenate sample into a pre-deaned microwave Teflon 
digestion vessel and add 5 mL concentrated nitric add (HNOs). 
Transfer the digestion vessel onto a hot plate and slowly evaporate the HNO3 until nearly diy. 
at 6 0 ^ 
Remove the digestion vessel from the hot plate, let it cool to room temperature and add an 
additional 5 mL of concentrated HNO,. 
Seal the digestion vessel with Teflon cap and place it on the carousel in the microwave oven. 
The carousel can hold up to 12 Teflon (Ugestion vessels (samples). 
The microwave digestion is carried out in three suges as foUows: 

STAGE % POWER TIME fmin̂  

1 100 13 
2 50 33 
3 35 63 

• When the third suge is completed, remove the digestion vessels from the microwave oven and 
let them cool to room temperature. 

• Then quantiutively transfer the contents of the digestion vessel into SO mL or 100 mL 
volumetric flasks and dUute to mark (SO mL or 100 mL) with deionized water. (NOTE: If 
necessaiy, suspended partides should be removed by passing the sample solution tluough a 
fine filter paper). 

• The sample is now ready for metal analysis by atomic absorption (AA) spearoscopy. 

3.0 ANALYSIS 

The analytical procedure for metal analysis are described in SOP #1818 (*Detennination of Metals 
by Atomic Absorption (AA( Methods'). 
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PESnODES/PCBS ANALYSIS OF 

TISSUE SAMPLES BY GOECD 

1.0 SCOPE AND APPUCATION 

This Analytical Procedure is appUcable to the deteiminatfon of organochlorinated pestiddes and 
polychlorinated biphenyls (PCBs) in tissue matrices, using a gas diromatograph (GC) electron capture 
deteaor (ECD) method. The compounds of interest can be found in Appendix A 

2.0 METHOD SUMMARY 

Ten-gram aUquots of a tissue homogenate sample are dried with anhydrous sodium sulfate and 
Soxhelet extraaed with methylene chloride solvent The methylene diloride extraa is deanup by Gel 
Permeation Chromatography (GPC); solvent exchanged to besane and then concentrated to 1 -mL final 
extraa volume. The extracts are analyzed using GOECD. A second column is ahways used for 
confirmation whether pestidde/PCBs are tenutively identified or not 

3.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE 

3.1 Sample Storage 

Samples must be protected from Ught and kept frozen in a freezer from the time of receipt 
untU extraction and analysts. 

Samples must be stored in an atmosphere free of aU potential contaminants. 

Before and after analysis, extracts and unused samples must be proteaed from Ught and 
refrigerated at 4*0 (±TC) and -20°C, respsectively, for the periods specified by the Task 
Leader and/or Work Assignment Manager. 

Samples, sample extracts, and standards must be stored separately. 

3.2 Holding Times 

Extraaion of tissue homogenate samples should be completed within fourteen (14) days of 
sampling. 

Extracts of tissue homogenate samples must be analyzed within 40 days of sample extraction. 

4.0 INTERFERENCES AND POTENTIAL PROBLEMS 

Solvents, reagents, glassware, and other sample processing hardware may yield artifacts and/or 
interferences to sample analysis, f AU these materials must be free from interferences under the 
conditions of the analysis by analyzing method blanks. Specific selection of reagents and purification 
of solvents by distiUation in aU-glass systems may be required. 

Interferences coextracted from the samples wiU vary considerably from source to source. If analysis 
of an extraaed sample is prevented due to interferences, further deanup of the sample extraa may 
be necessary. 
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PESTICIDES/PCBS ANALYSIS OF 

TISSUE SAMPLES BY GOECD 

Phthaiate esters contaminate many types of products commonly foimd in the laboratory. Plastics, in 
particular, must l>e avoided t>ecause phthalates are commonly used as plastidzets and are easily 
extraaed from plastic materials. Serious phthaiate contamination may result at any time if consistent 
quality control is not practiced. 

Soap residue on glassware may cause degradation of certain analytes. Specifically, aldrin, hepuchlor. 
and most organophosphorous pestiddes wiU degrade in this situation. This problem is espedally 
pronounced with glassware that may be difficult to rinse. These items should be hand-rinsed very 
carefully to avoid this problem. 

5.0 EQUffMENT/APPARATUS 

The following equipment/apparatus is required: I j l ? A C T 

Spatula, suinless steel or Teflon 

Balance capable of weighing 100 g to the nearest 0.01 g 

Vials and caps, 2-niL for GC autosampler 

250-mL Erlenmeyer Flasks 

Balance - analytical capable of accurately weighing ± 0.0001 g 

Disposable pasteur pipettes (l-mL) and Pyrex glass wool prerinsed with hexane 

Test tube rack 

Diying oven 

Dessicator 

Beakers, 250-mL 

50-mL test tubes 

Filter paper, Whatman No. 541 or equivalent 

Soxhelet Extraaor System 

Kudema-Danish (K-D) appbatus consisting of a 10-mL graduated concentrator tube, 500-mL 
evaporative flask, and three-baU macro Snyder column. 

Zymark Gel Permeation Chromatography (GPC) System 
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PESnCIDES/PCBS ANALYSIS OF 
TISSUE SAMPLES BY GOECD 

Zymark TurboVap n System 

TurboVap concentrator tubs 

Pasteur pipets 

Granular siUcon carbide boiling chips - approximately 10/40 mesh. Heat to 400°C for 30 
miniites or Soxhlet extraa with methylene diloride. 

Water bath - heated, with concentric ring cover, capable of being temperature controlled 
{±TC). The bath should be used in a hood. 

Nitrogen evaporation device equipped with a water bath that can be mainuined at 35-40°C. 
The N-Evap by Organomation Associations, Inc, South Berlin, MA (or equivalent) is 
suiuble. 

Chromatography column for florisii; 300 mm long and 11 mm ID glass column plugged with 
a smaU piece of Pyrex glass wool in the tip. Pyrex glass wool must be prerinsed with 
methylene chloride to ensure its deanliness. 

Gas chromatograph - An analytical system complete with gas chromatograph and aU required 
accessories induding syringes, analytical columns, gases, an electron capture deteaor, and 
strip-chart recorder with recording integrator. A dau system is required for measuring peak 
areas or peak heights and recording retention times. Analytical columns are: 

RT^ - 1701 column - 30 m x 033 mm ID - 03 um fiUn thickness or equivalent 

DB-608 column - 30 m x 033 mm ID - 0.83 um film thickness or equivalent 

6.0 REAGENTS 

1. Sodium Sul&te • anhydrous granular reagent grade, heated at 400°C for four houis, cooled 
in a dessicator, and stored in a glass bottle. 

2. Methylene chloride (pestidde residue analysis grade or equivalent) 

3. Hexane (pestidde residue analysis grade or equivalent) 

4. Methanol (pestidde residue analysis grade or equivalent) 

5. Acetone (pestidde residu^j analysis grade or equivalent) 

6. Ethyl ether (pestidde residue analysis grade or equivalent) 

7. 2-Propanol (pestidde residue analysis grade or equivalent) 
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TISSUE SAMPLES BY GOECD 

8. FloiisU (pestidde residue grade; 60AOO mesh) 

9. Tetrabutylammonium (TBA) - sulfite reagent-
Dissolve 339 g tetrabutylammonium hydrogen sulfiite in 100 mL reagent water. To remove 
impurities, extraa this solution tliree times with 20-mL portions of hexane. Discard the 
hexane extracts, and add 25 g sodium sulfite to the water solution. Store the resulting 
solution, which is saturated with sodium sulfite, in an amber t>ottle with a Teflon-hned screw-
cap. This solution can be stored at room temperature for at least one month. 

10. Stock Standard Solution: 

AU compounds of interest must be prepared in acetone and stored in Teflon-sealed conuiners 
at 4''C The solution should be checked frequently for subiUty. These solutions must be 
replaced after six months, or sooner if comparison with quaUty control dieck sample indicates 
a problem. 

11. Pestidde/PCB Surrogate SpUdng Solution: 

The compounds specified are decachlorobiphenyl (DCBP) and 2,43,6-tetrachloro-meu-xylene 
(TCMX). Prepare a solution at a concentration of 2 ugAnL in acetone. Store the spiking 
solutions at 4''C C±2°Q in Teflon-sealed conuiners. The solutions should be checked 
monthly for subiUty. These solutions must be replaced after six months, or sooner if 
comparison with quaUty control check samples indicates that the concentration has changed. 

12. Pestidde/PCB Matrix SpUdng Solution: 

Prepare a spiking solution in acetone that conuins the pestiddes in the concentrations 
specified below. For PCB only analysis, prepare Arodor 1260 (Ar 1260) spike solution in 
iso-octane at a concentration of 10 ugAnL Store the spiking solutions at 4'*C (±TC) in 
Teflon-sealed conuiners. The solutions should be checked monthly for subUity. These 
solutions must be replaced after six months, or sooner, if comparison with quaUty control 
check indicates that the concentration of the sundard has changed. 

Pestidde ue/mL 

gamma-BHC 2.0 
Hepuchlor 2.0 
Aldrin 2.0 
Dieldrin | 2.0 
Endrin 2.0 
4.4*-DDT 2.0 
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13. Pestidde CaUbration Standard Solution: 

Prepare pestidde caUbration standards containing surrogate compounds at a minimum of five 
concentration levels: 20 ppb, 50 ppb, 100 ppb, 200 ppb, and 500 ppb, for each parameter of 
interest by adding volumes of one or more stodc standards to a volumetric flask and diluting 
to volume with hexane. Eadi standard mixture must contain aU compounds listed in 
,^pendix A 

14. Toxaphene and PCB Calibration Standards: 

Prepare toxaphene standards at the foUowing concentrations: 100 ppb, 250 ppb. 500 ppb. 1 
ppm, and 2 ppm. Prepare PCB caUbration standards at a minimum of five concentration 
levels. 100 ppb, 250 ppb, SOO ppb, 1 ppm, and 2 ppm. The Ar 1221 standards should be at 
200 ppb, 500 ppb, 1 ppm, 2 ppm, and 5 ppm. AU the toxaphene and PCB standards must 
also contain surrogate compounds at a concentration of 100 ppb. 

15. Resolution Check Mixture 

Prepare the mixture of pestiddes in hexane or iso-octane at the concentrations listed below. 
The mixture must be prepared every six months, or sooner if the solution has degraded or 
concentrated. 

gamma-Chlordane 
Endosul&n I 
p,p'-DDE 
Dieldrin 
Endosulfan sulfate 
Endrin ketone 
Methoxydilor 
Tetrachloro-m-xylene 
Decachlorobiphenyl 

20ng/mL 
20ngAnL 
40ng/mL 
40ng/mL 
40ng/mL 
40 ng/mL 
200ng/mL 
40 ng/mL 
40 ng/mL 

16. Performance Evaluation Mixture (PEM) 

Prepare the PEM in hexane or iso-ocune at the concentration levels listed bdow. The PEM 
must be prepared weekly, or more often if the solution has degraded or concentrated. 

gamma-BHC 
alpha-BHC 
4,4'-DDT 
beu-BHC 
Endrin 
Methoxychlor 
Tetrachloro-m-xylene 
Decachlorobiphenyl 

20ngAnL 
20 ng/mL 
200ngAnL 
20 ng/mL 
100 ngAnL. 
500 ng/mL 
40 ng/mL 
40 ng/mL 
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DRAFT 
7.0 PROCEDURE 

Tissue samples must be homogenized before perusing foUowing steps. See method for tissue sample 
homogenizatioiL 

7.1 Sample Preparation and Extraction 

1. Open the homogenate sample container in a fume hood. Mix the sample thoroughly. 

2. Weigh 10 ±^ 0.01 g aUquot of homogenized tissue sample into a 250 mL beaker, add 
120 g anhydrous Na2S04 and mix the tissue sample and Na2S04 thoroughly with a 
stainless steel (SS) spatula. The sample should have a sandy texture at this point. 

3. Determine the total percent soUd by foUowing the procedure outlined in Section 7.2. 

4. Prepare a method blank by using 120 g Na2S04 blended with 20-30g diy ice. A 
method blank must be prepared every 20 samples. 

5. Prepare a matrix spike (MS) and a matrix spike dupUcate (MSD) by weighing two 
additional 10 +. 0.01 g aUquots of homogenized tissue sample that was chosen for 
that purpose. Add 120 g anhydrous Na2S04 to MS and MSD and mix thoroughly 
with SS spatula. The MS and MSD should have a sandy texture. The MS/MSD must 
be prepared every 10 samples. 

6. Transfer the blank, MS and MSD. and tissue samples quantiutively to predeaned 
Soxhelet thimbles for extraaion. (Note: one MS/MSD must be analyzed with every 
ten samples). 

7. Place thimbles into Soxhelet extraaors; 

• add 0.2 mL of surrogate spike solution to the Method Blank, the MS and 
MSD, and aU the samples; 

• add 0.2 mL of pestidde matrix spike solution to each of the MS and MSD 
samples. 

8. Add 250 mL methylene chloride and two boiling chips to each round bottom flask 
extraaors. 

9. Coimea water copied condensor and extraa for 17 to 24 hours.(ca. 60-90 cycles). 

10. AUow the system to cool and fUter entire sample extraa into a SOO mL Erlenme^r 
^ flask through a #541 Watman filter paper with anhydrous Na^SO^ packed into a 

powder funnel Rinse the round bottom flask with three 10 mL portions of 
methylene chloride. Pass the rinsate through anhydrous Na2S04 packed fiunel and 
combine rinsate with sample extracts. The sample extraa is ready for concentration. 
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11. Extraa Concentration - The sample extraa may be concentrated using one of the 
foUowing methods: 

a 

A Kudema-Danish (K-D) Method 

1. Assemble a Kudema-Danish (K-D) apparatus by atuching a lO-mL 
concentrator tube to a SOO-nd̂  evaporative flask. 

2. Transfer the enrao into a K-D concentrator flask; rinse the 
Erlenmeyer flask with 60 - 100 mL of methylene chloride to 
complete the quantiutive transfer. 

3. Add one or two dean boiling chips to the evaporative flask and 
attach a three-baU Snyder column. 

4. Pre-wet the Snyder column by adding 2 - 3 mL of methylene 
diloride to the top. Place the K-D apparatus on a hot water bath 
(80 - 9 0 ^ so that the concentrator tube is partially immersed in 
the hot water and the entire lower rounded surface of the flask is 
bathed with hot vapor. 

5. Concentrate the extraa down to less than 10 mL Remove the K-D 
apparatus and aUow it to drain and cool for at least 10 minutes. 

6. Remove the Snyder column and rinse the flask and its lower joints 
into the concentrator tube with 1-2 mL of methylene chloride. 

7. Evaporate the extraa to final volume of 10 mL with a gentle sueam 
of dean, diy nitrogen. 

8. Take 1 mL for Upid determination as described in Section 73. 

9. Transfer the remaining 9mL extraa into a 12-mL test tube. The 
extraa is ready for GPC cleanup. If the GPC deanup is not 
performed immediately, the extraa should be capped, protected 
from Ught and refrigerated at 4''C C± TC). 

B. TurboVap II Method • Set Up TurboVap II as FoUows: 

1. Connea the gas supply 

\i 

2. Set the Nitrogen Regulator to 30 PSI (NOTE: Instrument inlet 

pressure MUST NOT exceed 80 PSI). 

3. Fill the water bath as foUows: 

a) place concentrator tubes in 5 positions 
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b) pour about 1 Uter deionzed (DI) water through the empty 
position 

c) add 15 drops of Qean Bath solution 

d) add more DI water imtU the water surface is as high as the 
initial solvent level in the sample tube 

e) DO NOT OPERATE THE INSTRUMENT WITHOUT 
WATER IN THE WATER BATH 

4. InstaU the venting hose over the eduust port, or place the 
instmment in the hood. 

5. Turn the instmment ON. 

6. Selea the end point desire to one of the foUowing positions: 

a) TTME (minutes) 

b) SENSOR 

c) SENSOR & TTME 

d) MANUAL 

7. Set the WATER BATH temperature to 40"C (± TC) using the 
push wheel (DO NOT OPERATE AT A TEMPERATURE 
GREATER THAN 60°C UNLESS THE SENSOR HAS BEEN 
REMOVED FROM THE INSTRUMENT.) 

8. Set the GAS PRESSURE 

a) puU the gas regulator knob out 

b) slowly turn the regulator knob clockwise untU swirling 
action without splashing is observed 

c) the pressure reading should be berween 8 to 15 PSI 

d) push the knob in to lock in place 

Plac ace the sample in the instmment and press START/STOP button. 
When a ceU raches its seleaed end point, the Ught next to its 
START/STOP BUTTON bUnks and the beeper sounds briefly for 
30 seconds. 
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10. Remove sample promptly and reconstitute to about 5 mL with 
methylene chloride. 

11. Transfer the 5 mL extraa into a 10 mL volumetric flask with a 
pasteur pipet 

12. Rinse the lower angle portion of concentrator tube with three 1 mL 
portfons of methylene diloride by gently re-pipeting the 1 mL 
solvent in a circular motfon and add the rinsate to the 10 mL 
volumentric flask and (Uute to 10 mL 

13. Take 1 mL for Upid determination as described in Seaion 73. 

14. Transfer the remaining 9 mL extraa into a 12 mL test tube. The 
extraa is ready for GPC deanup. If GPC deanup is not performed 
immediately, the extraa should be capped, proteaed from Ught and 
refrigerated at 4''C (± TC). 

12 Total SoUds 

Immediately after extracting samples, weigh 3-S g of the homogenate tissue sample into a 
tared aluminum dish. Determine the total percent soUd by diying in oven placed inside fume 
hood overnight at 10S°C Before weighing, aUow them to cool in a dessicator. 
Concentrations of individual analytes wiU be reported relative to the diy weight of the 
homogenate tissue sample. Calculate the total percent solid using the foUowing equation: 

% Total SoUd » weight of dry sample (emsl ^ \omc 
weight of sample before 

drying (pns) 

7.3 Upid Determination 

1. Transfer 1 mL of the 10 mL extraa (Section 7.1. Step \ I J^9 or 11.B.14) into a 
preweighed 7.8 g (2 dram) vial and evaporate to dryness overnight 

2. Determine percent lipid gravimetrically. 

3. Use remaining 9 mL extraa for GPC deanup. 

7.4 Gel Permeation Chromatoeraphy (GPC) Extraa Qeanup 

GPC dean-up is required to separate the analytes from biological macromolecules (Upids). 

1. Transfer 5 mL extraa onto the GPC column using the Zymark 
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2. CoUea the fraction of extraa eluting just after the Upid dutidn and before the sulfur 
elution [as determined by injecting a GPC calibration mixture comprised of com oil, 
bis-(2-etfayihe:7l)phthalate, methoxychlor, peiylene, and sulfur] in a 200 mL 
coUecting flask. 

3. Transfer the dean extraa quantiutively to dther a K-D or TurboVap II system, 
solvent exchange with hexane and concentrate to 1 mL final extraa volume (see 
Section 7.1, Step 11, A or B). 

4. If florisU column deanup or sulfur removal is necessaiy, proceed to Sections 73 or 
7.6. Otherwise the extraa is ready for GOECD analysis (Section 7.7). 

73 FlorisU Column Qeanup 

1. Bake florisU for three to four hours in an oven at 400°C temperature. Allow it to 
cool to room temperature in dessicator. 

2. Insert glass wool at the tip of chromatography column. 

3. Rinse the column with ethyl ether and then with hexane to dean glassware from 
conuminatioiL 

4. FiU 2/3 of the column with baked florisii Tap the column to settle the florisii Add 
sodium sulfote on top of the FlorisU untU it is 1 cm deep. 

5. Rinse the florisU column with ethyl ether foUowed by hexane. When the last added 
hexane is just above sodium sulfate, begin to coUea eluent into a SO-mL test tube. 

6. Add sample extraa to the top of sodium sulfate using a disposable pipette. Rinse 
the extraa conuiner with 10 mL of hexane/ethyl ether mixture (1:1) and transfer it 
into the column. Collea the eluent; add another 40 mL of hexane/ethyl ether 
mixture to the column and keep coUecting the eluent in the SO-mL test tube. 
Caution: Do not aUow the column to go dry during the addition and elution of the 
sample extract 

7. Place the SO-mL test tube into N-Evap with warm water bath QS'C) and evaporate 
the solvent to 1 mL using gentle stream of dean, dry nitrogeit 

7.6 Tetrabutylammonium (TBA) - Sulfite Qeanup (if needed aftei GPC & FlorisU deanup) 

The solubUity of sulfur in {various solvent is veiy similar to the oiganocfalorinated pestiddes; 
therefore, the sulfur interference foUows along with the pestiddes through the normal 
extraction techniques. If the gas chromatograph is operated at the normal conditions for 
pestidde analysis, the sulfur interference can completely mask the region from the solvent 
peak through aldrin, a urget compound Tetrabutylammonium - sulfite is used to remc^ve 
the sulfur interference. 
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1. Transfer the 1 mL extraa described in Section 7.4, step 3, to a SO-mL dear glass 
bottle or vial with a Teflon-sealed screw cap. 

Z Add 1.0 mL TBA-sulfite reagent and 2 mL 2-propanol; cap the bottle and shake for 
at least one minute. If the sample is colorless or if the initial color is unchanged, 
and if dear aystals (predpiuted socUum sulfite) are observed, suffident sodium 
sulfite is present If the predpiuted sodium sulfite disappears, add more TBA -
sulfite reagent imtU a solid residiie remains after repeated shaking. 

3. Add 5 mL distiUed water and shake for at least one minute. AUow the sample to 
stand for 5-10 minutes. Transfer the hexane layer (top) to a SO-mL test tube; add 
1 or 2 mL of hexane and use the N-Evap to concentrate the extraa to 1.0 mL The 

. extraa is now ready for analysts by GCTECD. 

7.7 GOECD Conditions 

Sample analyses are performed concurrently with the use of a Hewlett Packard (HP) S890A 
or Hewlett Packard 5890 Series D CC equipped with dual injeaor, column, and elearon 
capture deteaor capabiUties. 

The GC conditions used for the pestiddes/PCBs analysis are Usted below: 

Injeaor Temperature 250^ 
Oven Temperature Program 1S0°C hold for 1 mitt 

63°C/niin to 260°C, hold for 22.08 thin 

Deteaor Temperature 320"C 
Carrier Gas HeUum 
Make-up Gas Argon/Methane 
Column Flow Rate DB-608 3.2 mL/min; Ra-1701 2.8 mUmin 
Head Pressure DB-608 33 psi; Rtx-1701 4 psi 
30 second Purge Delay 
Dau System HP Chem Sution 

7.8 Retention Time Window Determination 

1. Make three injections of aU single component sundard mixtures and multi-response 
products (le., PCBs and toxaphene) throughout the course of a 72-hour period. 
Serial injeaions over less than a 72-hour period result in retention time windows 
that are too tight 

2. Calculate the standard deviation of the three, absolute retention times for each single 
component sundard. For multi-response products, chcxise five major peaks from the 
chromatogram and calculate the standard deviation of the three retention times for 
each peak. The peaks chosen should be fairly immune to losses due to degradation 
and weathering in samples. 
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3. Plus or minus three times the standard deviation of the absolute retention times for 
each standard wiU be used to define the retentfon time window; however, the 
experience of the analyst should weigh heavUy in the interpreution of 
chromatograms. For multi-response pnxiucts (le.^ PCBs and toxaphene), the analyst 
can use the retention time window, but should rely primarily on pattern recognition. 

4. In those cases where the standard deviation for a particular standard is zero, the 
analyst must substitute the standard deviation of a close eluting, similar compound 
to develop a vaUd retention time window. 

5. The analyst must calculate the standard deviation of the retention times for each 
standard on each GC column and whenever a new GC column is insulled. The data 
must be retained in the laboratoiy. 

7.9 Standards and Samples Analysis 

The analytical sequences listed in Appendix B must be foUowed. 

7.9.1 Pestidde/PCB Analysis 

For PCB-oniy or toxaphene-only analysis see Section 7.9.2. For toxaphene or PCB 
quantiution analysis, see Section 7.93. 

1. Injea 2 \iL of the Resolution Check Standard, and calculate the percent 
resolution between peaks. 

% Resolution » the depth of the valley between the peaks x 100% 
the peak height of the smaller peak being 

resolved 

The % resolution must be >̂  60% to continue the analysis. 

2. Injea 2 |iL of the PEM and calcuUte the percent breakdown (%BD) of 4,4'-
DDT and endrin by using the following equations: 

4,4'-DDT %BD = amount found in ne fDDD + DDEV x 100% 
amount in ng of 4,4'-DDT injeaed 

amount found in ng 
endrin %BD = fendrin aldehyde + endrin ketone^ x 100% 

I' amount in ng of endrin 

combined %BD « 4,4'.DDT %BD + endrin %BD 
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The %BD of 4,4'.DDT must not exceed 20%. 
The %BD of endrin must not exceed 20%. 
The combined %BD must not exceed 30%. 

Should dther requirement not be met, corrective actions must be uken 
before further analysis can be continued. 

NOTE: Since the response factors of aU analytes are not avaUable at this 
point, the amount found and the amount injected in the equation 
can be substituted by peak area or peak height The percent 
breakdown must be recalculated by using the above mentioned 
equation after the average response faaois are calcuUted by the 
five-point calibratioit 

3. Injea 2 ^L of eadi of the single component caUbration sundards (five-
point); tabulate peak hdght or peak area against the standard concentration. 
Calculate and ubulate the response factor (RF) of each compound at each 
standard concentration. The average RF and percent relative sundard 
deviation (%RSD) must also be calculated. 

RF « Peak Area or Peak Height of the Anahrte 
Mass injeaed (ng) 

The %RSD of the RF for each analyte miist be less than or equal to 20%, 
eacoept as noted bdow. The % RSD for the two surrogates must be less 
than or equal to 30%. Up to two analytes (but not surrogates) per column 
may exceed the 20% RSD limit, but those analytes must have a %RSD of 
less than or equal to 30%. 

4. Calculate the retention time (RT) windows for eadi analyte by using the 
foUowing equation: 

RT window » RT from the first CaU'bration sundard ±3<') x SD<̂  

"' from step 3 in this section 
^ SD denotes sundard deviation; see Section 7.8, step 2. 

AU compounds (induding surrogates) in the standards and in the sample 
extracts must elute within the spedfied RT windows. 

5. Injea 2 (i|(. of 500 ppb toxaphene standard; choose five dominant peaks to 
calculate the RT windows. 
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6. Injea 2 \iL eadi of 500 ppb Ar 1016, Ar 1232, Ar 1248, Ar 1254, and Ar 
1260 standards and 1 ppm Ar 1221 standard for the finger prints. Choose 
five dominant peaks from each Arodor to calcuUte the RT windows. 

7. Injea 2 M-L of PEM; calculate the %BDs for 4,4'-DDT and endrin. Also 
calculate the combined %BD. The requirements spedfied in step 2 must be 
met In addition, calculate the percent difference (%D) of each compound 
in the mixture by using the foUowing equation: 

%D = I C _ - C - . I X 100% 

Cg^ *= nominal concentration of each analyte 
C ^ »: calculated concentration from the analysis of the sundard 

The %D must be less than or equal to 25% for aU compounds in the 
mixture. Tabulate the results. 

NOTE: This PEM injection starts the 12-hour dock. 

8. Injea 2 |iL each of a group of sample extracts. It is a good practice to injea 
the method blank first to monitor the possible lab conumination. AU 
sample extracts must be injected within 12 hours of the iiyection of PEM 
(step 7). 

9. At the end of the 12-hour period, injea 2 )iL of 100 ppb pestidde standards 
as another calibration verification (continuing calibration check). Calculate 
and ubulate the %D for aU compounds. AU compounds must have a %D 
less than or equal to 25%. 

10. Injea 2 |xL each of another group of sample extracts. They must be iigected 
within 12 hours of the iiyection of the 100 ppb pestidde standard described 
In step 9. 

11. Repeat steps 7, 8. 9, and 10 until such a time as any of the PEM or the 100 
ppb pestidde sundard faUs to meet the %BD or Uie %D requirement 
Please note that the PEM is used to check both %Bb and %D. 

12. End the analytical sequence with a PEM or the alternating standard, a 100 
ppb pestidde sundard, whichever should be injeaed next 
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7.9.2 Quantiution Analysis of Toxaphene and/or PCBs 

Any <«<*T»ifif*< tasaphene and/or Arodors in the analysis described in Seaion 7.9.1 
must be quantiuted by the proper calibration curve (five-point). 

1. Injea 2 ^L of the Resolution Check Mixture to verify the column 
performance. See Section 7.9.1, step 1 for QC requirements. 

2. Injea 2 ^L of PEM to calculate the %BD of 4,4'-DDT and endrin. The 
combined % BD should also be calculated. See Seaion 7.9.1. step 2 for QC 
requirements. Use peak height or peak area to calculate %BD. 

3. Injea 2 (iL each of the Arodor standards or toxaphene standard to be 
quantiuted at concentrations spedfied in Section 6.0. Item 13. Choose a 
tninimnm of five dominant peaks to calculate the RFs by using the equation 
spedfied in Section 7.9.1, step 3. The average RF and % RSD of each peak 
can then be calculated. The % RSD of each peak must be less than or 
equal to 20%. The RF can also be calculated by using the total response of 
the five peaks. The % RSD must be less than or equal to 20%. 

NOTE: If more than one Arodor needs to be quantiuted. proper 
caUbration (five-point) standards must be injeaed. 

4. (Calculate the RT windows of the same dominant peaks as chosen in Seaion 
7,£, step 2. Use the equation spedfied in Section 7.9.1. step 4. 

5. Injea 2 \iL of SOO ppb toxaphene standard or 500 ppb specific Aroclor 
standard (or 1 ppm Ar 1221) to calculate the %D according to the equation 
spedfied in Section 7.9.1, step 7. The percent difference must be less than 
or equal to 25%. This injection serves as a continuing calibration check and 
surts the 12-hour dock. 

6. Injea 2 \iL each of the sample extracts that conuin toxaphene and/or 
specific Aroclor(s). All injeaions must be made within 12 hours of the 
continuing calibration check analysis (step 5). 

7. Repeat steps 5 and 6 if necessaiy. 

8. End the analytical sequence by injeaing 2 (iL of the 500 ppb toxaphene 
standard or SOO ppb specific Aroclor standard (1 ppm Ar 1221). 

7.93 PCB Only Analysis 

1. FoUow steps 1 and 2 of Section 7.9.1. 
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2. Injea 2 (iL eadi of the Arodor caUbration standards at the concentration 
spedfied in Section 6.0 Item 11. The Arodor used for matrix spike must be 
calibrated. Choose five dominant peaks to calculate RFs by following 
Section 7.9.2, step 3. 

3. Injea 2 ^L each of the remaining Arodor standards for fingerprints at the 
concentration specified in Seaion 7.9.1, step 6. 

4. Calculate the RT windows of each Arodors injected in steps 2 and 3 by 
using the equation specified in Section 7.9.1. step 4. The five peaks chosen 
for calculation must be the same peaks chosen in Seaion 7.8. step 2. 

5. Injea 2 (iL of the continuing caUbration check standard, which is the mid­
point caUbration standard in step 2. Calculate and ubulate the %D of each 
peak. Use the equation spedfied in Section 7.9.1. step 7. The percent 
difference must be less than or equal to 25%. 

NOTE: This injection starts the 12-hour period for sample analysis. 

6. Injea 2 |iL each of a group of sample extracts. It is a good practice to injea 
a method blank fiist to monitor any possible lab contaminatioit AU sample 
extracts must be analyzed within 12 hours of the injection of the continuing 
calibration standard (step 5). 

7. Repeat steps 5 and 6, if necessaiy. until the %D requirement of the 
continuing caUbration check fails. 

8. End the sequence with the continuing caUbration check sundard. The 
percent difference requirement is not applied. 

7.10 Evaluation of Chromatograms 

AU sundard and sample chromatograms must be evaluated to dedde if re-injection and/or 
dilution is necessaiy. 

7.10.1 Chromatograms of Sundards 

The following requirements apply to aU dau presented for single component and 
multicomponent (toxaphene/PCBs) analytes. 

1. The chro|natograms that result from the analyses of the sundards must 
display the single component analytes present in each sundard at greater 
than 10% of fuU scale but less than 100% of fuU scale. 
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2. The chromatograms of the standards for the multicomponent analytes must 
display the peaks chosen for identification of each analyte at greater than 
25% and less than 100% of fuU scale. 

3. For any standard containing alpha-BHC. the baseline of the chromatogram 
must retum to below 50% of fuU scale before the elution time of alpha-
BHC, and retum to below 25% of fuU scale after the elution time of alpha-
BHC and before the elution time of decachlorobiphenyl 

4. If a chromatogram is replotted electronically to meet requirements, the 
scaling frictor used must be displayed on the chromatograms. 

5. If the diromatogram of any standard needs to be replotted elearonically to 
meet these requirements, both the initial chromatogram and the replotted 
diromatogram must be submitted in the dau package. 

6. If a diromatogram shows carryover from the previous injection, samples 
analyzed afterward must be reanalyzed, preferably immediately. 

7. The retention time of each single component analyte must £aU within the 
RT windows determined in Section 7.9.1, step 4. If the retention time shifts 
outside the RT window by more than 03 minutes, the analytical sequence 
(acquisition) must be interrapted for corrective action. After corrective 
action, the acquisition can only be resumed by an acoepuble PEM analysis. 
A new RT window might need to be defined by injecting a 100 ppb pestidde 
standard. 

7.10.2 Chromatograms of Sample Analyses 

The foUowing requirements apply to all dau presented for single component and 
multicomponent analytes. 

1. When no analytes are identified in a sample, the chromatograms from the 
analyses of the sample extraa must use the same scaling faaor as was used 
for the low point sundard of the initial calibration associated with those 
analyses. 

2. Chromatograms must display single component pestiddes deteaed in the 
sample at less than fuU scale. 

3. Chromatograms must display the largest peak of any multicomponent 
analyte detected in the sample at less than fiiU scale. 

4. If an extraa must be dUuted, chromatograms must display single component 
pestiddes between 10% and 100% of fiill scale. 
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5. If an extraa must be dUuted. chromatograms must display the peaks chosen 
for quantiution of multicomponent analytes between 25% and 100% of full 
scale. 

6. For any samples, the baseline of the chromatogram must retum to below 
50% of fuU scale before the dution time of alpha-BHC, and retum to below 
25% of fuU scale after the dution time of alpha-BHC and before the elution 
time of decachlorobiphenyl 

7. If a chromatogram is replotted dectronically to meet requirements, the 
scaling taam used must be displayed on the chromatograms. 

8. If the chromatogram of any standard needs to be replotted elearonically to 
meet these requirements, both the initial dironutogram and the replotted 
chromatogram must be submitted in the dau package. 

9. If sample chromatograms have interfering peaks, a high baseline, or off-scale 
peaks, those samples must be reanalyzed foUowing dUution, further cleanup, 
or reextraction. Samples vMA cannot be made to meet the given 
specifications after one reextraction and deanup must be reported in the 
case narrative and do not require further analysis. No limit is placed on the 
number of reextractions of samples that may be required because of 
contaminated method blanks. 

7.103 Pestidde/PCB Identification 

The identification of single component pestiddes by gas chromatographic methods 
is based primarily on retention time dau. The retention time of the apex of the 
peak can be verified only from an on-scale chromatogram. The identification of 
multicomponent analytes is based primarily on pattem recognition, which can only 
be verified from an on-scale chromatogram. 

1. Analytes are identified when peaks are observed in the RT windows for the 
compound on both GC columns. Toxaphene and Arodors are identified 
when patterns are observed on both GC columns. 

2. If a peak is just slightly outside any urget compound's RT window, examine 
the retention time of the closest surrogate. Use surrogates to evaluate a 
possible RT shift Similar RT shifts of urget compounds can be expeded 
in some cases. 

3. If a sample conuins interfering peaks or a high baseline, a further deanup 
might be necessary. Compound identification on this kind of sample can l>e 
difficult Information Uke surrogate retention time and peak ratio on both 
GC columns must be evaluated for identification purposes. 
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7.11 Sample DUution 

No urget compound oonoditrations may eicrfd the upper limit of the initial calibration 
range. If anafytes are detected at a level greater than the highest caUbration sundard, 
samples must be dther dUuted to a maximum of 1:100,000 or untU the analyte response is 
within the Unear range established during calibration. Guidance in performing dilutions and 
exceptions to this requirement are given bdow. 

1. If the analyst has reason to beUeve that dUuting the final extracts wiU be necessaiy. 
an undUuted run may not be required. However, if no peaks are deteaed above 25% 
of fuU scale, analysis of a 10 times more concentrated sample extraa or the undiluted 
sample extraa is required. 

2. If the response is stiU above the highest calibration point after the dilution of 
1:100,000. the analyst should oontaa the group leader immediately for further 
instmctioiL 

3. The results of the original analysis are to be used to determine the approximate 
dUution factor required to get the largest analyte peak within the initial calibration 
range. 

4. The dUution factor chosen should keep the response of the largest peak for a urget 
compound in the upper half of the initial caUbration range of the instrument 

5. Do not submit dau for more than two analyses, ix., the original sample extraa and 
one dUution, or, if a screening procedure was employed, from the most concentrated 
dUution analyzed and one further dilution. 

6. AU diromatograms of dilution analyses must meet the requirements described in 
Section 7.10.2. 

8.0 CALCULATIONS 

Quantiution of urget compounds and surrogates can be performed on any column that passed aU the 
quality conuol (QC) criteria spedfied in this SOP. In order to be quantiuted, the deteaor response 
(peak area or peak height) of aU the analytes must Ue within the calibration range. 

8.1- Quantiution Umit (QL) 

QL (ug/kg) = C^. X V X DF 

wp 
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where. 
C^ B Concentration of the lowest standard in the calibration range (ug/mL) 
W K Wdght of soU/sediment extraaed (kg) 
DF >: DUution Factor 
V, s Volume of the extraa (mL) 
S B Decimal percent soUd 

The quantiution limit of each analyte can be found in Appendix A 

8.2 Sample Concentration 

Concentration ug/kg •» fA-tfV.̂ fDF> 
(RF^(W)(VO(S) 

where, 
A, = Peak area or peak height for the compound to be measured 
RFA^ = Average response factor 
W s Weight of soU^ediment extracted (kg) 
Vj a Volume of extraa injected (uL) 
Vi s Volume of the concentrated extraa (mL) 
DF = DUution factor 
S s Decimal percent soUd 

The quantiution of toxaphene or Arodors must be accomplished by comparing the heights 
or the areas of each of the five major peaks of the multicomponent analyte in the sample 
with the average response foctor for the same peaks esublished during the iiutial caUbration 
sequence. The concentration of multicomponent analytes is calculated by using the above 
mentioned equation, where A, is the height or area for eadi of the major peaks of the 
multicomponent analyte. The concentration of each peak is determined, and then a mean 
concentration for five major peaks is calculated. 

If more than one multicomponent analyte is observed in a sample, the analyst must choose 
separate peaks to quantiute the different multicomponent analytes. A peak common to both 
analytes present in the sample must not be used to quantiute either compound. 

NOTE: If any analytes are deteaed below the qiuntiution Umit they are to be refiorted as 
present below the quantiution limit and flagged as estimated (J). 

8.3 Surrogate Spike Recoveries 

Percent Recoveiy 4 . Qj x 100% 
Q. 
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where, 

Q^ B QuantiQr determined by analysis 
Q. = Quantity added to sample 

8.4 Matrix Spike Recoveries 

The percent recoveries and the relative percent difference (RPD) between the recoveries of 
each of the six compounds in the matrix spike samples will be calculated and reported by 
using the foUowing equations: 

Percent Matrix SpUce Recovery « SSR - SR x 100% 
SA 

where, 

SSR s SpUce sample result 
SR s Sample result 
SA = SpUce added 

RPD = I MSR - MSDR I x 100% 

(MSR + MSDR)y2 

where, 

RPD s Relath« percent difference 
MSR s Matrix spUce recoveiy 
MSDR K Matrix spike dupUcate recoveiy 
The vertical bars in the formula above indicate the absolute value of the difference; hence, 
RPD is always expressed as a positive value. 

9.0 QUALITY ASSURANCE/ QUALITY CONTROL 

9.1 GC Column Performance 

The purpose of this resolution check is to demonstrate that at the time of the initial 
caUbration, the GC column is capable of diromatographicaUy resolving the urget compounds. 
This is accomplished through the analysis of the Resolution Chedc Mixture, which contains 
the nine target compounds that are most difficult to resolve. 

8 
1. The Resolution Check Mixture must be analyzed at the beginning of every initial 

calibration sequence, on each GC column and instrument used for analysis. 
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2. The percent resolution must be greater than or equal to 60% before sundards, 
samples, or blanks can be analyzed 

9.2 Initial Calibration for Target Compounds and Surrogates 

Prior to the analysis of samples and method blank(s), the GOEC system must be initially 
calibrated at a minimum of five concentrations to deteimine the linearity range of all the 
target compounds. 

1. The concentration of aU caUbration standards that are spedfied in Seaion 6.0 must 
be used. 

2. The standards are to be analyzed according to the procedures given in Seaion 7.9 
using the GC operating conditions in Section 7.7. Appendix B summarizes the 
specific analysis sequence to be foUowed. 

3. The response factois are determined according to the procedure in Section 7.9. 

4. The CaU'bration is evaluated on the basis of the extent of breakdown of endrin and 
4,4'-DDT, as described in Section 7.9.1, step 2. The breakdown of each compound 
must not exceed 20%; the combined breakdown must not exceed 30%. 

5. The calibration is also evaluated on the basis of the subiUty of the response faaois 
of each target compound and surrogate. The % RSD for each urget compound 
must not exceed 20%, except as noted below. 

• The % RSD for the two surrogates must not exceed 30%. 

• Up to two single component analytes (but not surrogates) per column may 
exceed the 20% RSD limit, but those analytes must have a % RSD less than 
or equal to 30%. 

93 Continuing Calibration for Target Compounds and Surrogates 

Once the GOEC system has been caUbrated, the calibration must be verified each 12-hour 
time pericxl for each GC column and instmment used for analysis. The calibration is verified 
through the analysis of PEM and the mid point concentrations of pestidde, Arodor, or 
toxaphene standards (100 ppb pestidde standard, SOO ppb Arodor standard, or SOO ppb 
toxaphene standard). 

1. The continuing capbration is evaluated on the basis of the subflity of the retention 
times of the urget compounds in the standards. The retention times of aU single 
component analytes and surrogates in the standards must be within the RT windows 
esubUshed in Seaion 7.9.1, step 4. 
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2. The continuing calibratfon is evaluated on the basis of the subiUty of the instrument 
response to the target compounds in the PEM and the mid point standard, as judged 
by the reprodudbiUty of the determinations of the concentrations of these 
compounds in the standard, as described in Section 7.9.1, steps 7 and 9. 

The %D of aU target compounds and surrogates must not exceed 25%. 

3. The continuing calibration is evaluated on the basis of the extent of the breakdown 
of the two target compounds endrin and 4,4'-DDT, in the PEM, as described in 
Section 7.9.1, step 2. 

4. The continuing CaU'bration is evaluated on each GC column and instmment used for 
analysis. 

9.4 Determination of Retention Time \ ^ d o w s . 

The identification of single component pestiddes by gas chromatographic methods is based 
primarily on retention time data. The identification of multicomponent analytes is based 
primarily on reoogidtion of patterns of retention times displayed on a chromatogram. 
Therefore, the determination of retention time windows is crucial to the provision of vaUd 
dau for these target compounds. 

1. The identification of aU target compounds analyzed by this analytical procedure is 
based on the use of absolute retention time. 

2. The retention time window of eadi target compotmd peak is determined as described 
in Section 7.9.1, step 4. 

3. The retention time shifts of the surroptes are used to evaluate the subflity of the 
gas chromatographic system during analysis of samples and sundards. The retention 
time of the surrogates must be within the retention time windows determined by 
Seaion 7.9.1, step 4. 

4. If the confirmation analysis is required for any analytes, retention time windows of 
those aiulytes must also be determined and ubulated for the confirmation column 
by using the procedure described in section 7.9.1, step 4. All the requirements 
mentioned above must also be met 

93 Analytical Sequence 

The standards and sampjps analyzed by this analytical procedure must be analyzed in a j 
sequence descn'bed in Section 7.9 (also Appendix B). This sequence includes requirements 
that apply to the initial and continuing caUbrations, as weU as to the analysis of samples. 
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9.6 Method Blank 

A method blank is a wdght of a dean reference matrix (120g Na]S04 blended with 20-30 g 
diy ice) that is carried through the entire analytical procedure. Tlie weight of the reference 
matrix must be approximateiy equal to the weight of samples associated with the blank. The 
purpose of a method blank is to determine the levels of contamination associated with the 
processing and analysis of samples. 

1. A method blank must be prepared each 20 samples and analyzed on each GC/ECD 
system used to analyze samples. 

2. A method blank must not contain any of the compounds listed in Appendix A at 
greater than the quantiution limit 

3. The surrogate retention times must be within the RT windows calculated from 
Section 7.9.1, step 4. 

4. AU samples associated with an unaccepuble method blank must be reextraaed and 
then reanalyzed. 

9.7 Surrogate Recoveries 

The recoveries of the two surrogates are calculated from the analysis of each sample, blank, 
and MS/MSD. The purpose of the surrogates is to evaluate the preparation and analysis of 
samples. 

1. The surrogates are added to eadi sample, blank, matrix spike, and matrix spike 
dupUcate prior to extraction at the concentrations described in Seaions 6.0 and 7.1 

2. The recoveries of the surrogates are calculated according to the procedures in 
Seaion 83. 

3. The quaU^ control limits for surrogate recoveiy are 60 - 150%. These limits are 
only advisory, and no funher action is required if the Umits are exceeded. However, 
frequent friUures to meet the limits for surrogate recoveiy warrant investigation by 
the laboratory. 

9.8 Matrix Spike and Matrix Spike DupUcate Analysis 

The purpose of spiking target compounds into two aliquots of a sample is to evaluate the 
effects of the sample matrix on the methods used in this analytical procedure. 

1. The MS/MSD must be prepared every 10 samples per matrix with each project 
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46-127 
35-130 
34-132 
31-134 
42-139 
23-134 

RP 

50 
31 
43 
38 
45 
50 
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2. The mixture of pestidde standard spedfied in Section 6.0 must be used to result in 
the concentration specified in Section 7.1 

3. The recoveries of the matrix spflce compounds are calculated according to the 
procedures in Section &4. The relative percent difference for each spUced analyte 
between the results of the matrix spike and the matrix spike dupUcate are calculated 
according to the procedures in Section 8.4. 

4. The quaUty control limits for recoveiy and relative percent difference are given 
below. These limits are only advisoiy at this time, and no further action is required 
when the limits are eirccdrd 

Compound 

gamma-BHC 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 
4,4'.DDT 

9.9 DUution Analysis 

If the concentration of any sample extraa exceeds the initial calibration range, that sample 
extraa must be dUuted and reaiulyzed as described in Section 7.11. If no peaks are deteaed 
above 25% of the fiiU scale in the dUution analysis, a more concentrated sample extraa must 
be analyzed. 

10.0 DATA VALIDATION 

Dau vaUdation wiU be performed by the Analytical Projea Control Group, and therefore, it is not 
appUcable to this analytical procedure. However, dau is considered satisfoaoiy for submission 
purposes when ALL the requirements mentioned bdow are met 

1. AU samples must be analyzed as part of a vaUd analytical sequence, le., they must be analyzed 
under an acoepuble peak resolution dieck, degradation check, initial caUbration, and 
continuing calibration check. 

2. Analyte RT windows must be submitted for both analytical columns if confirmation analysis 
is required. , 

3. The retention times for both surrogates in eveiy standard and sample must be within the 
defined RT windows for both columns. 

4. AU the QC requirements described in Section 9.0 must be met all the time. 
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11.0 HEALTH AND SAFETY 

When working with potentially hazardous materials, refer to VS. EPA OSHA and corporate health 
and safety practices. More specifically, refer to ERT/REAC SOP #3013, REAC Laboratoiy Safety 
Program. 

12.0 REFERENCES 

Office of SoUd Waste and Emergency Response, U.S. Environmental Protection Agency, Test 
Methods for Evaluating SoUd Waste, Third Edition, SW-S46, September 1986. 

U.S. EPA Contraa Laboratory Program (CLP), Sutement of Work for Organic Analysis, Document 
Number OLM01.0 (induding revisions through OLM01.8). 

U.S. EPA Bioaccumulation Monitoring Guidance: Analytical Methods for U.S. EPA Priority 
PoUutants and 301(b) Pestiddes in Tissues from Estuarine and Marine Organisms (May, 1988). 
Prepared by Tetra Tech, Inc 
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APPENDIX A 
Target Compound List and Quantiution Limits 

Method T1809L 
October, 1992 
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Target Compound List and Quantiution Limits^' 

COMPOUND OL*^ (ug/kg) 

a-BHC 
g-BHC 
b-BHC 
Hepuchlor 
d-BHC 
Aldrin 
Hepuchlor epoxide 
Endosulfan I 
p,p'-DDE 
Dieldrin 
Endrin 
p,p'-DDD 
Endosulfan U 
p,p'-DDT 
Endrin aldehyde 
Endosul&n sul&te 
Methoxychlor 
Endrin Ketone 
Toxaphene 
a-Chlordane 
g-Chlordane 
Arochlor 1016 
Arochlor 1221 
Arochlor 1232 
Arochlor 1242 
Arochlor 1248 
Arochlor 1254 
Arochlor 1260 

20 

20 
40 
20 
20 
20 
20 
20 

(1) 

(I) 
On a wet-weight basis 
QL denotes Quantiution Limits 
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APPENDIX B 
Analytical Sequencies 

Method T1809L 
Octtrtter, 1992 
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Analytical Sequences 

Pestiddes/PCBs AnaWtical Sequence ffor Seaion 7.9.n 

Time 

Ohr. 

12 hr. 

another 12 hr. 

another 12 hr. 

Inieaion # 

1 

2 

3-15 

16 

17 

0 

o 

o 

et& 
last 

Material Injeaed 

Resolution Check 

Performance Evaluation Mix (PEM) 

Standards; induding 5-point std and toxaphene and PCBs; %RSD 
and RT window wiU be calculated 

PEM 

1st Sample 

Subsequent Samples 

Continuing CaU'bration Check Std (100 ppb Pestidde Std) 

Samples 

PEM 

Samples 

Continuing Calibration Check Std (100 ppb Pestidde Std) 

Samples 

PEM or continuing calibration check std (100 ppb Pestidde Std) 

NOTE: All subsequent 12-hour periods are timed from the injection of the PEM or the mid point 
concentration sundard. The analytical sequence must end with a PEM or a continuing caUbration check 
sundard. 

i 
The toxaphene and PCB standards must be analyzed at concentrations specified in Section 7.9.1, steps 5 and 
6. 
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Analytical Sequence for Toxaphene/PCB C^^titation Anahsis ffor Section 7.9.2) 

Time 

Ohr. 

Inieaion # 

1 

2 

3 - n 

n+1 

n+2 

12 hr. 

another 12 hr. o 

another 12 hr. o 

etc 
last 

Material Inieaed 

Resolution Check 

Peifoimanoe Evaluation Mix (PEM) for breakdown check only 

5-point of toxaphene Stds or 5-point of Arodor Stds to be 
Quantiuted 

500 ppb toxaphene Std or 500 ppb Arodor Std (1 ppm Std for Ar 
1221) 

1st Sample 

Subsequent Samples 

500 ppb toxaphene Std or 500 ppb Arodor Std (1 ppm for Ar 1221) 

Samples 

500 ppb toxaphene Std or 500 ppb Arodor Std (1 ppm for Ar 1221) 

Samples 

500 ppb toxaphene Std or 500 ppb Arodor Std (1 ppm for Ar 1221) 

Samples 

500 ppb toxaphene Std or SOO ppb Arodor Std (1 ppm for Ar 1221) 

NOTE: All subsequent 12-hour periods are timed from the injeaion of the mid point concentration standard. 
The analytical sequence must be ended with a continuing calibration check standard (500 ppb toxaphene Std 
or 500 ppb Arodor Std [1 ppm Std for Ar 1221]). 
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Anahftical Sequence for PCB OnW Analysis ffor Seaion 7.931 

Time Inieaion» 

1 

2 

3 -13 

Ohr. 

12 hr. 

14 

15 

another 12 hr. o 

another 12 hr. o 

etc 
last 

Material Inieaed 

Resolution Check 

Performance Evaluation Mix (PEM) for breakdown check only 

5-point Stds. of Ar 1260 or spOced Arodor, other Aroclor at Cone. 
Specified in 7.9.1, step 6. 

Continuing calibration check Std (mid point Std) - Ar 1260 or 
spiked Arodor 

1st Sample 

Subsequent Samples 

Continuing calibration chedc std (mid point Std) - Ar 1260 or 
spiked Arodor 

Samples 

Continuing caUbration check std (mid point Std) - Ar 1260 or 
spiked Arodor 

Samples 

Continuing caUbration check std (mid point Std) - Ar 1260 or 
spUced Aroclor 

Samples 

Continuing calibration check std (mid point Std) - Ar 1260 or 
spiked Arcxdor 

NOTE: AU subsequent 12-hour periods areftimed from the injeaion of the mid point standard. The analytical 
sequence must be ended with a continuing caUbration check standard. 
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ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELIDAE VISON] /rMUSKRA^ [ONDATRA ZIBETHICA] 

SPECIMAN ID.: CATALOG: __ _ SITE: ( ^ ^ ^ Cui&A. C c j y ^ o / 

DATE COLLECTED; ^^ i l c^^ , SPECIES', Mi/^lc r.*^ SEX; r^ 

TOTAL LENGTH; 5 ^ S ^ ^ TAIL; Q S U / ^ * ^ HINDFOOT; 7//,,̂  EAR; ///r? 
[RIGHT] [RIGHT] 

TOTAL BODY WEIGHT; / 3 , 3 ^ ( ^ ^ ^ 
TRAP TYPE; (̂a/./»̂/ff<̂'v. TRAP NUMBER; /?^37 COLLECTOR; /n . / ^ ^ 

EXTERNAL NOTES; A / c / i ^ ^ l 
REPRODUCTIVE; 

PARASITES; SAVED? 

OTHER ABNORMALITIES; 

INTERNAL NOTES; 

HISTOPATH SAMPLES; 

REPRODUCTION; inflLdrVlvJ-e 

PARASITES; ^^L5Y^e SAVED? 

OTHER^BNORMALmES; \ ^ \ \ ^ € r A \ S C o \ e f O ^ , U r . i==:^ r i (oJ \ ' .oJ e d c \ P 

LIVER TOTAL "̂^ LIVER SAMPLE 
WEIGHT; C, L l ^ WEIGHT; (^3pa 

KIDNEY TOTAL 
WEIGHT r. 
RIGHT KIDNEY; '^ '^.^ 

LEFT KIDNEY; S '2-c\ 

C-A 
KIDNEY SAMPLE 
WEIGHT; ̂ .^^O 

SPECIAL COMMENTS; 
L'--* r. I >'T-

EAR MEASUREMENT;INTERIOR POINT OF TRAGUS TO EXTERIOR POINT OF APEX 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 

fA/f7 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELIDAE VISON] /CMLJSK^AT[ONDATRA ZIBETHICA] 

SPECIMAN ID.:f^2r/03D5m:ATALOG:(9Srfi^36Ca70'3O5hlj2siTE: g > o d r - U e . C c ^ e X 

DATE COLLECTED; O B / l 3 i j ^ 3 SPECIES;£,^i?-Alo6V*^ SEX; rV\ 

TOTAL LENGTH; a t g O m m TAIL; 1 ^ ^ ^ ^ HINDFOOT; (^C| EAR; 5 . 5 r ^ ^ 
-T i c ifr\rY-i [RIGHT] ^"^^ [RIGHT] 

TOTAL BODY WEIGHT; ~JO~fc i 

TRAP T Y P E ; [ _ e ^ ^ O y TRAP NUMBER; J^<i5_"l COLLECTOR; f A - ^ -

EXTERNAL NOTES; 
REPRODUCTIVE; K ( (^^rvi oJl 
PARASITES; SAVED? 

OTHER ABNORMALITIES; LcUfg/j^aJU:) - lef-V \ r \ l ' l S & r L v r t e ^ o f f ^ 

INTERNAL NOTES; 
REPRODUCTION; 

SAVED? PARASITES; f 4 < 5 r l V W 

OTHER ABNORMALITIES; L e ^ - ^ COC5CL\ \ \ \ } e y \ o | € ^ a P a l c 6C)h(-(fe 

HISTOPATH SAMPLES; LIVER TOTAL 
WEIGHT; ^ H ^ 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; \.^o^ 

LEFT KIDNEY; l,^C\ 

LIVER SAMPLE 
WEIGHT; 0 . 3 Q 

KIDNEY SAMPLE 
WEIGHT; Q^C^ 

^ 

SPECIAL COMMENTS; 

EAR MEASUREMENT;INTERIOR POINT OF TRAGUS TO EXTERIOR POINT OF APEX 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 

OL^C ^ ^ ^ — <g> / n A J 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELIDAE VISON] 
n 

SPECIMAN ID.: 

DATE COLLECTED; F/I//<̂ 3 

MUSKRAT^[ONDATRA ZIBETHICA] 

CATALOG: SITE: B * ^ C-ueA. C^T^'^l' 

SPECIES; /hus, tAA^^ SEX; |V\ (\ rvxiwoW^. ̂  

TOTAL LENGTH; S ' T ^ r ^ TAIL; JO3A^/>\ HINDFOOT; "yO/^^ EAR; /3/^'^ 
[RIGHT] [RIGHT] 

TOTAL BODY WEIGHT; <5'f3 c^n^ 

TRAP TYPE;d*»«3 ^ TRAP NUMBER; Ot̂ ^̂ f COLLECTOR; /T? • /•/ " 

EXTERNAL NOTES; ^ ^ 0 i'^ mouj-ff-
REPRODUCTIVE; 

PARASITES; SAVED? 

OTHER ABNORMALITIES; 

INTERNAL NOTES; 

SAVED? 

HISTOPATH SAMPLES; 

REPRODUCTION; \mtW3tW^ 

PARASITES; 4a^e^ujt^rA Wfe o \ck . 

OTHER ABNORMALITIES ;wiM^'(AoAe\im a>̂  bcV -̂ <\AfNOj5. 5 ^ O - f 
e^ i^ -^ .S^V^CVCoi lA aesvgo,sivYLtU^-V ^- ^ ^ - ^ , vCr^,v. ' ^ . y , ^ 

LIVER TOTAL 
WEIGHT; 36,4Q 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; ^ ^ ^ ^ u . 'C\ 1̂ --̂  

LEFT KIDNEY; .^o 

LIVER SAMPLE 
WEIGHT; OHo^-rr^ 

I-wnc^ 

.g 
KIDNEY SAMPLE 
WEIGHT; / 9^ 

SPECIAL COMMENTS; 
•̂ . 3^e^'^ 

EAR MEASUREMENT;INTERIOR POINT OF TRAGUS TO EXTERIOR POINT OF APEX 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 

J^ArAj 



<= 

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELIDAE VISON] / (WJSKBJ^ [ONDATRA ZIBETHICA] 

SPECIMAN ID.: CATALOG: SITE: /̂ -̂ ^ C u i ^ ecA"^c/ 

DATE COLLECTZD; f̂ i'Ŵ .̂ SPECIES; >̂ i/s.̂ A•̂  SEX; P^ 

TOTAL LENGTH; g ^ ^ r r j ' n TAIL) D 3 C ^ ^ HINDFOOT; 7/^,. EAR; ///rj 
[RIGHT] [RIGHT] 

TOTAL BODY WEIGHT; / 3>3 ^ <^o^ 

THAP TYPE} Co^*y I a tr^'^ TRAP NUMBER;/? ̂  3 7 COLLECTOR; /?7, /^ • 

EXTERNAL NOTES; /t/̂ /l/̂ -r/ 
REPRODUCTIVE; 

/>->. 

PARASITES; SAVED? 

OTHER ABNORMALITIES; 

INTERNAL NOTES; 
REPRODUCTION; I'n OLdA-̂ '-e 

PARASITES; (\L5n(2 

OTHER^SNOMIALITIES; \^M^cr e)(iSCo\^rQhc'^ 

SAVED? 

r̂ :£-V̂ -r \0W,o^ \ ^ ^ ^ [ ,^^[\SK> 

HISTOPATH SAMPLES; LIVER TOTAL 
WEIGHT; ( ^ 3 p a 

^\.'c''j r 

rQicx «3. •=>'̂ c+ 
. ' 'S .ph t '~X^ l ^ - ' ' - l 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; -

LEFT KIDNEY; S 

^ :3. 

""" LIVER SAMPLE 
WEIGHT; C, ̂ "^ 

KIDNEY SAMPLE 
WEIGHT; :Q.^lo 

SPECIAL COMMENTS; 

EAR MEASUREMENT;INTERIOR POINT OF TRAGUS TO EXTERIOR POINT OF APEX 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 

fA^//^ 



Site Name Afii-PC'iC(L 

Specimen Identification Ho. l̂ 07_£Z£2jt((5̂  

Catalog No. t)B | K 3 66^7o2.£}^/Ul2 . 

Day 

Sex 

// Mo. 

(I 

o2> Year ^ • ^ 

Genus O^K/̂ ^Ar̂ : 
TL '5'-''f̂  ,.uĉ  Tail Z^(L- u>>- H - l i ^ . c ^ 

Time of 

Species 

Ear 

Collection _ H Q D 

)L.^^4t..C^( 

I \ u.t W-. w t . / 3 ? •Ti 

Collector 

Trap Type 

T r a p No. 

C6i\ Ima-r 
(^C37 

L i v e 

REP,RODUCmVE DATA: 

MALE- T e s t i s : L W Wt. 

Seminal Vesicles: Minute Sma.ll Large Epididymis: Convoluted Koc Conv. 

FEMALE- Embryos R L Crown Rump Saved Disca rded 

Placental Scars R L Corpora Lutei R L 

Mammary Development: Snail Large L a c t a t l n g Ovary Wt. 

Vagina: I n a c t i v e C o m l f l e d Tu rg id Plugged 

Reproductive Stage: K u l l l p a r o u s 

Comments 

SPECIAL' 

:. 

COT.T.FCXIONS: 

Ectoparasites: y V 

Endoparaaitea: r K 

Stomach 

Other-

Other-

ORGAN 

Liver 

Spleen 

Kidney 

Adrenal 

Contents: r V 

WEIGHTS 

( ^ ^ ' '- ^ i »•>•'-^ 

L S ^ R ^ . ^ C . 

L R C 

PRESERVATIVE: 1) 456 BUFFEMD PARAfORMMJJEH 

Semlparous Mul t lpa rous 

HISTO. 
SAVED 

r 

^-

r 

r 

r 

YDE.2) 

K 

y 

y 

K 

K _ 

If _ 

BOUINS 

PRESERVATIVE 
(SEE BELOW) 

/ 

/ 

3) ALCOHOU 4) 

SAVED DISCARDED 

SAVED DISCARDED 

SAVED DISCARDED 

SAVED DISCARDED 

SAVED DISCARDED 

ABNORMALITIES/ 
COMMENTS 

,• 

.5) 

http://Sma.ll


"^ 

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER__SUPERFUNDSITE 

BIOTA STUDY: MINK [MUSTELIDAE VISON] /<JaiSKRAT[ONDATRA ZIBETHICA . J 

SPECIMAN ID.: CATALOG: SITE: fcoi-Me- Cre^^*^ 

DATE COLLECTED; SPECIES; •Ŝ ê-oioCV'̂  SEX; ]fN/\ 

TOTAL LENGTH; )K 5 0(4mrr) TAIL; ;DOBm^v^ HINDFOOT; "70 m m EAR; X^tV\rv^ ^ c^^L^\x\vr\ [RiQuTj [RIGHT] ^ 
TOTAL BODY WEIGHT; < ^ ^ ^ ^ ( ^ 

TRAP TYPE; !_j2/\Viol̂  TRAP NUMBER; 6 C 3 S COLLECTOR; (\/\ • H. 

EXTERNAL NOTES; 
REPRODUCTIVE; 

PARASITES; 

M«r\Yvil 
SAVED? 

OTHER ABNORMALITIES; 

INTERNAL NOTES; 
REPRODUCTION 

PARASITES; 
'°''' >^ervA 

SAVED? 

OTHER ABNORMALITIES; g , WUV\ dLvOWV^-W' \ e S l S v n r - f . COC5GL| 

HISTOPATH SAMPLES; LIVER TOTAL 
WEIGHT; 3 0 . R 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; 'X.O^ 

LEFT KIDNEY; 
3̂ 

' 5.A3 

LIVER SAMPLE 
WEIGHT; Q^3:y^ 

KIDNEY SAMPLE 
WEIGHT; I,J^ 

SPECIAL COMMENTS; 

EAR MEASUREMENT;INTERIOR POINT OF TRAGUS TO EXTERIOR POINT OF APEX 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 

r/z s ^e A-/ 

file:///eSlSvn


ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND .SITE 

BIOTA STUDY: MINK/t^uJK^^ 

SPECIMAN ID. : gC9-\0{6im^ATALOG: CBlO'^bCSt^fue_SITE:. f ? a i 4 W C r e £ - ^ ; ^ t f e i^£nC^ 

DATE COLLECTED; ̂ '/̂ •̂'?3 SPECIES; a , Be-n^UA .̂ sEX; ^ \ cxXe^ 

TOTAL LENGTH; ^ ( 4 m r Y ^ TAIL; 55o,v^ry^ HINDFOOT; ^ ^ f ^ n a l X R ^ ^6rv\rry 

TOTAL BODY WEIGHT; ) 5 13Q^rcuY-e. 

TRAP TYPE; bl.^Vv?\c$ TRAP NUMBER; 5 > ( L ^ \ COLLECTOR; |V/Ujf^ I V r r i J b -4-

EXTERNAL NOTES; - f e s S W j^^n^^M^nann 
REPRODUCTIVE; 

PARASITES; K l o ( \ e . 

OTHER ABNORMALITIES; W ( s r \ ^ 

SAVED? 

INTERNAL NOTES; 
REPRODUCTION; 

PARASITES; Klj^ SAVED? 

OTHER ABNORMALITIES;^ rvwncfT^ Mscdl(Srailen5 ^^n (\\j€i^ 
Vtnrr^ O i f i t"*<< r""'t* /^n-t J u n ̂ *^ Ct. 

HISTOPATH SAMPLES; LIVER TOTAL f^ 
WEIGHT; S^-i^rajmS 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY;o.\.ycArri^. 

LEFT KIDNEY; M.5gp^^^^ 

SPECIAL COMMENTS; 

LIVER SAMPLE 
WEIGHT; O.S^rams 

KIDNEY SAMPLE 
WEIGHT; 0 (̂  ̂  r-̂  

CA'^/PJ 



specimen I d e n t i f i c a t i o n No- B C ^ J ^ J f j M ^ 

c a t a l o g No. OQ f0^3> 66 ,MC I Ol AAtZ 

S i t e Name Afii -f^c-v.^ 
Day 1 0 

sex (K.. 

TL v ' ^ i tMtx 

Mo. 

F 

£3. Year ^ 3 
Genus 

T a i l Z H - .<.(«.v 

C AI-CA ri\ 

HE ^7 iM ' vA 

Collector 

Trap Type 

Time of Collection ( '^S 'O 

species ( M i \ 6 k r ^ ) 2^' bc-l-t-V̂ ^̂  

Ear Zir'- -̂ û-v wt. / 6 I 5 ^U.5 

Trap No, 66 0-1 
Live ead 

REPRODUCTIVE DATA: 

MALE- Testis: L W Wt. 

Seminal Vesicles: Minute Small ' La rge Epididymis: Cosvoiuced Not Conv. 

FEMALE- Embryos R L ' Crown Rump ' Saved Discarded, 

Placental Scars R L Corpora Lutei R L 

Mammary Development: Small Large L a c t a t l n g Ovary Wt. • 

Vagina: I n a c t i v e C o r n l f l e d Turg id Plugged 

Reproductive Stage: K u l l l p a r o u s Semlparous Mul t lpa rous 

Comments: 

SPECIAL COLLECTIONS: 

Ectoparasites: ? N 

Endoparaaitea: y N 

Stomach Contents: I N 

Other-

Other-

ORGAN 

Liver 

Spleen 

Kidney 

Adrenal 

WEIGHTS 

X- ^ c ̂ t K ' ^ 

L ^ T R ^ 

L R 

j_ c 

c 

HISTO. PRESERVATIVE 
SAVED (SEE BELOW) ., 

r 

(i-
Y 

Y 

Y 

K 

K 

V _ 

N 

i 

_SAVED DISCARDED 

_SAVED DISCARDED 

_SAVED DISCARDED 

_SAVED DISCARDED 

SAVED DISCARDED 

ABNORMALITIES/ 
COMMENTS 

PRESERVATIVE: 1) 4% BUFFERED PARAFORMALDEHYDE, 2) BOUINS, 3) AIJCOHOL, 4) . . 5 ) , 



M\-fio -V-{^ 

Speciaan Identification No. i>3^<^3(?6 .(^^L 

c a t a l o g No. O B f Z / i ^ ^ 3 £ > C b < : > 6 Ayl f j 

Mo. 

F 

o h Year 

S i t e Name 

Day / t_> 

Sex ( M 

_ —-/ 
'TL A 7 ' ^ ^ T a i l .T*!^^^' Uv ^^ HF '^v 

^ ^ 

Genus 
- 1 

-T^teti-vC^vA-i-i... 

c o l l e c t o r 

T r a p Type 

REPRODUCTIVE DATA 

MALE- T e s t i s : L 

^\op\o<y-^ UaU^lX U,(£r ^ 1 

Tiae of Collection I ^ S Z ) 

species f A / { C t ^ / k f Z . ^ ) <^ r.Jc'r->, ̂  ̂  

Ear .-̂  I -cL^. Wt. •: J 1 -/L^, 

Trap No. f6C- ̂ <9 

Live Dead 

W Wt. 

Seminal Vesicles: M i n u t e S m a l l L a r g e Epididymis: Convoluted Not Conv. 

FEMALE- Embryos R L Crown Rump Saved Discarded 

Placental Scars R L Corpora Lutea R L 

Mammary Development: Small large iactating Ovary Wt. 

Vagina: Inactive C o r n l f l e d Turgid Plugged 

Reproductive Stage: Vulllparous Semlpaxous Multlparous 

Comments: 

SPECIAL COLLECTIONS: 

Ectoparasites: Y W 

Endoparasites: Y K 

Stomach 

Other-

Other-_ 

ORGAN 

Liver 

Spleen 

Kidney 

Adrenal 

Contents: Y K 

WEIGHTS 

L̂ -2.'; R7,O^, C 

L R C 

' HISTO. PRESERVATIVE 
SAVED (SEE, BELOW) 

r N 

( Y J N ' 

Y V 

Y V 

SAVED 

SAVED 

SAVED 

SAVED 

SAVED 

ABNORMALI 
COMMENTS 

DISCARDED 

DISCARDED 

DISCARDED 

DISCARDED 

DISCARDED 

TIES/ 

^ 

Y K 

PRESERVATIVE: I) 4* BUFFERED PARAFORMALDEHYDE, 2) BOUINS. 3) ALCOHOL. 4) .S) 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELIDAE VIGO!?-] / (^KR^ [ONDATRA ZIBETHICA] 

SPECIMAN ID.: CATALOG: SITE: SA Hi t (^ntrtrlf-

DATE COLLECTED; SPECIES;S<2.(2-aj37V<2 SEX; /Ĵ  

TOTAL LENGTH; S I (rvi,̂  TAIL; ^ 2.0? norvn HINDFOOT; 7 ( ^ ^ EAR; 5 M rv̂ rn 
[RIGHT] ' ^ [RIGHT] 

TOTAL BODY WEIGHT; ~7Y0 C.rr̂  

TRAP TYPE;/j2ghold TRAP NUMBER; BCc^j COLLECTOR; /M. f̂. 

EXTERNAL NOTES; 
REPRODUCTIVE; 

\\cr^(^^ 
PARASITES; SAVED? 

OTHER ABNORMALITIES; 

INTERNAL NOTES; 

REPRODUCTION; 

PARASITES; 

OTHER ABNORMALITIES; 

\̂| irrrr.cbl SAVED? 

HISTOPATH SAMPLES; LIVER TOTAL 
WEIGHT; ^ 0 , ^ a 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; ̂  (a 

LEFT KIDNEY; ^ , 3 a 

LIVER SAMPLE 
WEIGHT; O. 3 

3 
KIDNEY SAMPLE 
WEIGHT; O. 8 'D 

SPECIAL COMMENTS; 

EAR MEASUREMENT;INTERIOR POINT OF TRAGUS TO EXTERIOR POINT OF APEX 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



s i te Name 

Day 

i/)/ -/fiC-i^/2^ 

Specimen Identification No.€<^/t^3^S Zi/1. 

catalog No. 0^/2-^3 g 6 ; ^ | ^ 3 ^ V A / ^ 

Ho. 

sex i ^ 

•TL ~ ' ' 

F Genus 

T a i l 

0 9 Year ^ ^ 
—?^--X 

TiBie of collection 1 ^ 3 0 

• 1 1 

Collector 

Trap Type 

c a l l - ^ '-^- / HF 

///iL XL/h^ 
6\of\o¥^ l^^UoU UtJx/ r ^ 1 

E a r 

Species ly^a^ lc^cJA 7'^Jv. >J' 

" ' ^ Wt. • ~ V c ' - , . . , 

T r a p No. /6cz/ 
L i v e / i J e a d ^ 

REPRODUCTIVE DAZA: 

MALE- T e s t i s : L W Wt. 

Seminal Vesicles: iflnute Small Large Epididymis: Convoluted Not Conv. 

FEMALE- Embryos R L Crown Rump Saved Discarded 

Placental Scars R L Corpora Lutea R L 

Mammary Development: Small Large L a c t a t l n g Ovary Wt. 

Vagina: Inactive Comlfled Turgid Plugged 

Reproductive Stage: Vulllparous Semlparous Multlparous 

Comments: 

SPECIAL 

E c t o p a r a 

E n d o p a r a 

s t o m a c h 

O t h e r -

O t h e r -

ORGAN 

L i v e r 

S p l e e n 

K i d n e y 

A d r e n a l 

COLLECTIONS: 

s i t e s : Y V 

i S i t e a : Y V 

C o n t e n t s : Y V 

WEIGHTS 

— -7 -) 1 

L - - - ^ R ^ /-") C 

L R C 

H I S 
SAV 

_ <c 
Y 

_ ^ 

_ Y 

Y 

Y 

PRESERVATIVE: I) 4% BUFFERED PARAFORMALDEHYDE, 2): 

T O . 

ED 

if 

N 

K 

K 

K _ 

W _ 

BOU1N3 

PRESERVATIVE 
(SEE,BELOW) 

/ 

;, 3) ALCOHOU 4) 

SAVED 

SAVED 

SAVED 

SAVED 

SAVED 

DISCARDED 

DISCARDED 

DISCARDED 

DISCARDED 

DISCARDED 

ABNORMALITIES/ 
COMMENTS 

.5) 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELIDAE VISON] / MUSKRAT [ONDATRA ZIBETHICA] 

,.: 6Gl303o3^iTAL0G: \TJ:^^3&y3<^3c6^fiTE: 6^^^'^^^ ^ t - ^ ^ ^ J ^ SPECIMAN ID, 

DATE COLLECTED ; l^e/^3 SPECIES;mU^t ie^^ SEX; F t i 1 1 / U £ 

TOTAL LENGTH; 5 3 0 m n \ TAIL; Z-So-- /̂T\rKV HINDFOOT;_i4^rn'vv 
. [RIGHT] C^l 

TOTAL BODY WEIGHT; / S ^ l ^ 

TRAP TYPE;/, 5 D6U/3Ci TRAP NUMBER; B ^ r / 5 COLLECTOR; nr\\\C£. \iPsf^^^ 
QoiL 

EXTERNAL NOTES; "cPlSTEfyto 
REPRODUCTIVE; 

PARASITES; SAVED? 

OTHER ABNORMALITIES; 

INTERNAL NOTES; ^' 
REPRODUCTION; /(O/CUV'lrW^"^ nrvuUL.T1-*̂f̂iâ  

PARASITES; ̂ iQ̂ ^̂  

OTHER ABNORMALITIES; 

SAVED? 

HISTOPATH SAMPLES; LIVER TOTAL 
WEIGHT; ̂'̂ .'̂ ^ 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; 3.Z^ 

LEFT KIDNEY; Z.<4^ 

LIVER SAMPLE 
WEIGHT; r)o.(oa 

KIDNEY SAMPLE 
WEIGHT; \.Za 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELIDAE VISON] / MUSKRAT [ONDATRA ZIBETHICA] 

SPECIMAN ID.:6(SZ7/^03^c?T^0G:IZ0eR35faE7/^3s5^ E m & ^ m H O - ^ - ^ ^ ^ ^ ^ 

DATE COLLECTED ; (̂ 8/̂ 3 SPECIES,•''''̂ *̂̂ ^̂  SEX;R/AA^ 

HINDFOOT; ~^om(^ 
[RIGHT] 

TOTAL LENGTH; 5"lS/nm TAIL; Z-I'S'^^ 

TOTAL BODY WEIGHT; l,(S>0« 

TRAP T Y P E ; / . 5 ^ 0 ^ TRAP NUMBER; 6<S-Z.7/^ COLLECTOR; f^\^ H f V ^ l b 

EXTERNAL NOTES; ̂ 0̂/̂ /n/K- ' ~---̂  
REPRODUCTIVErT%Aft^j KD0^-P /^56^ /<2W^ 

PARASITES; 

OTHER ABNORMALITIES; 

INTERNAL NOTES; 
REPRODUCTIONf 

PARASITES; /oo^€ PoT&D 

OTHER ABNORMALITIES; K ) 0 ^ t 

SAVED? 

SAVED? 

HISTOPATH SAMPLES; LIVER TOTAL 
WEIGHT; 52.' ̂  

LIVER SAMPLE . , 
WEIGHT ;'̂ O.î c. ^)OM9^ 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; 2.7<j 

LEFT KIDNEY; 2-.S "S 

KIDNEY SAMPLE 
WEIGHT; ^ 

' ^ 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELIDAE VISON] / MUSKRAT [ONDATRA ZIBETHICA] 

SPECIMAN ID. jS^gpSOC^'^fe.TALOG: (lpeq3B6.W^3oCt^^ITE: e > m d m ^ - > ^-^^ '^ '^ 

DATE COLLECTED; (ZjSKB SPECIES;/n,t/3C^^ SEX; F^^^^ 
4î "70/y\«n 

TOTAL LENGTH; ' S ^ ' ( ^ ^ TAIL; 7-^omrw HINDFOOT;,,f!?/>Ŵ  
[RIGHT] Sit^ 

TOTAL BODY WEIGHT; (c, l4^ 

TRAP TYPE; (.•g OAJL^CS TRAP NUMBER; 66" 1^ CIDLLECTQR; f f \ [ t ^ ttf\02iS> 

EXTERNAL NOTEsf^^€>^<^^ '^^^^^ - ^ c k r ^ 
REPRODUCTIVE; 

PARASITES; SAVED? /rilG&J^tofiJ, 

OTHER ABNORMALITIES; 

INTERNAL NOTES; 
REPRODUCTION 

PARASITES; 

, pcMffti, KDo»0'Pf\î «u3 L ^ i m ^ ) 

SAVED? 

OTHER ABNORMALITIES; 

HISTOPATH SAMPLES; LIVER TOTAL 
WEIGHT; ̂ '/•O^ 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; Z M ^ 

LEFT KIDNEY ;'2.'̂  5 

LIVER SAMPLE 
WEIGHT; Oo.^<^ 

KIDNEY SAMPLE 
WEIGHT; i.l̂  

' ^ 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELIDAE VISON] / MUSKRAT [ONDATRA ZIBETHICA] 

SPECIMAN ?Df:^'^^^^'^^ CATALOG: »^oE^3 8(^\03°^'^S^TE: S f m M i . m ^ Y - ^ ^ ^ ' i j L 

DATE COLLECTED ; \Z[^'G> SPECIES; / H u s ^ i O ^ SEX; / T W ^ 

TOTAL LENGTH; ^6<^ m*^ TAIL; t S ^ /n ^ HINDFOOT; (o^ />^*^ 
[RIGHT] 

TOTAL BODY WEIGHT; 6 ? ^ I d 

TRAP TYPE;| .S^omG TRAP NUMBER;6^ COLLECTOR;/nii^ ttf)f^/2L^ 

EXTERNAL N O T E S r ^ m ^ a O l C T ^ H ^ (L^FT f^^^^ 6 g ^ 16 B B D ' ^ 
SK»KODUCT i VE;' V"""'^ 

PARASITES; 

OTHER ABNORMALITIES; 

SAVED? S££-

INTERNAL NOTES; 

REPRODUCTION; ^^tfe/n4t£, 

PARASITES; 

OTHER ABNORMALITIES; 

SAVED? 

HISTOPATH SAMPLES; LIVER TOTAL 
WEIGHT; 7.-7 .-7. 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; •Z-.C)̂  

LEFT KIDNEY; Z Z 5 

LIVER SAMPLE 
WEIGHT; (j o.ĉ fi 

KIDNEY SAMPLE 
WEIGHT; Q.SA 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELIDAE VISON] / MUSKRAT [ONDATRA ZIBETHICA] 

SPECIMAN i|>.̂ P̂ 3o-?/ne. j3^^^QQ.(^j^cj36(^37Q3c^'%'|TE:6/iCiliS^^ 

DATE COLLECTED; l̂ j61̂ 3 SPECIES; /yiU3l̂ £ffr SEX; m/\L£: C/^UCT\ 

TOTAL LENGTH; 5(^4 mi^ TAIL; ̂ '^3 ;»1A\ 

TOTAL BODY WEIGHT; l3S7<^ 

TRAP TYPE; f'^^j^^ TRAP NUMBER; ̂ £r57 

EXTERNAL NOTES; m ^ T m ^ ^^PUT (J5V̂ 02. LlP 
REPRODUCTIVE; 

HINDFOOT; "7 //nA\ 
[RIGHT] 

COLLECTOR; fr](i(£^ (^f\f20^ 

PARASITES; jooH£ SAVED? 

OTHER ABNORMALITIES; 

INTERNAL NOTES; 
REPRODUCTION; Ĵ OlALT ( n f t t 

PARASITES; 

OTHER ABNORMALITIES; 

SAVED? 

HISTOPATH SAMPLES; LIVER TOTAL 
WEIGHT; 5C*.2. 

^ 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY ;̂ ,'B a 

LEFT KIDNEY; 2 , - ^ ^ 

LIVER SAMPLE 
WEIGHT; 0 0-^ a, 

KIDNEY SAMPLE 
WEIGHT; |.|a 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

[DATRA ZIBETHIC 

SITE: /6/m5n̂ ;̂ lUHiO>]̂ -̂ tt'€je. 

BIOTA STUDY: MINK [MUSTELIDAE VISONJ / MUSKRAT [ONDATRA ZIBETHICA] 

SPECIMAN ID.: 

DATE COLLECTED 

CATALOG; laa-'tHfe 

; (4^to SPECIES; !WM^i£JK' SEX ; fl4^^/K^C/WL^^ 

TOTAL LENGTH; 55C>inAV TAIL; 2SL^/r\fi^ HINDFOOT; 7 0 ̂ a/t̂  
[RIGHT] 

TOTAL BODY WEIGHT; H ^ W 

TRAP TYPE;/,S(LoMb TRAP NUMBER; 66r3 b COLLECTOR; ^ { Y ^ W ^ ^ ^ 

EXTERNAL NOTEf?e0^<-£ afct^fSaCr^, -̂  4 ^ C ^ d ^ U ) ^ ^ ^ ^ L-<\ Q S (T.^ LO^^^ 
REPRODUCTIVE; AoT A PlXHtTUî  U^GUMO 

PARASITES; SAVED? 

OTHER ABNORMALITIES; 

INTERNAL NOTES; 
REPRODUCTION; 

PARASITES; 

^i^^i^^^m: 

OTHER ABNORMALITIES; 

SAVED? 

HISTOPATH SAMPLES; LIVER TOTAL ,^ 
WEIGHT; -2=h^^^M\ffO^ 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY;!.6^ 

LEFT KIDNEY; "Z--̂ ^ 

LIVER S 
WEIGHT; i 

KIDNEY SAMPLE 
WEIGHT; 1.3 a 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELIDAE VISON] / MUSKRAT [ONDATRA ZIBETHICA] 

SPECIMAN ID.:B65^CSCZ/ntCATALOG:l2('^?^'365VD5o2'^SITE: \^nflDfi^-<^ l^V^Cl^- '^ j f^^^ 

DATE COLLECTED ; /aj<o/93 SPECIES; Uli^Jii SEX; ./^A^(x 

TOTAL LENGTH; 5 tpH/nô  TAIL; /^o^^ HINDFOOT; 7 ^ ft\/rv 
[RIGHT] 

TOTAL BODY WEIGHT; (, I'Ŝ? a 

TRAP TYPE; \ .S l̂(ŜK5L£ TRAP NUMBER; §6̂ - 5^ I fS\^ COLLECTOR; /) 1 (IL̂  C'/^/^C 

EXTERNAL NOTES; 
REPRODUCTIVE; 

PARASITES; ^l/c/cc^^ /Ucfcr SAVED? J^^S 

OTHER ABNORMALITIES;$/2aj^a (SPC febT; LtFVL^^k.\Z Ô -MvPOe 

INTERNAL NOTES; ^ ' 
REPRODUCTION; 

PARASITES; 

OTHER ABNORMALITIES; 

HISTOPATH SAMPLES; LIVER TOTAL 
WEIGHT; ^ 0 , 6 cj 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; ^ , '1 

^ 
LEFT KIDNEY; S ' 6j 

SAVED? 

LIVER SAMPLE 
WEIGHT;-iw-r'̂ c <"'-^^''Z^ 

KIDNEY SAMPLE 
WEIGHT; /«7^ 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 

L 



ALLIED PAPER/^-UTC. /rORTACE-CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDYKMINK [MUSTELIDAE V I S O N ) / MUbK^Li' LUI'il̂ l'l̂ niTf TTnErTTTTfA] 

:pEcnaAN ID.: CATALOG':'"'" ~ ^ STTS*. B f ^ i n ^ C h u ^ 

DATE COLLECTED; (tf<y('i2 SPECIES; /7f//t/(c_ SEX; f f l ^ 

TOTAL LENGTH; ^ ^ iKv< TAIL;^7«i<^ 

TOTAL BODY WEIGHT; /^5-^ " T " ^ 

TRAP TYPE; / ̂  >̂/?/<̂  1̂ '̂/ TRAP NUMBER; 1̂ 67 V 7 COLLECTOR; / / ] /T^'^'' 

EXTERNAL NOTES; O l O /?̂ /-7̂ €<!? T ^ / / 
REPRODUCTIVE; 

HINDFOOT; /3 /H*K 
[RIGHT] ' 

PARASITES ' f\oh uo) SAVED? / - / 

OTHER ABNORMALITIES; 

INTERNAL NOTES; 
REPRODUCTION; 

PARASITES; 

OTHER ABNORMALITIES; 

SAVED? 

HISTOPATH SAMPLES; LIVER TOTAL / 
WEIGHT; •y^.H^'^ 

KIDNEY TOTAL 
WEI6HT 
RIGHT KIDNEY; 6 , 0 ^ ^ 

LEFT KIDNEY ; ^./^ JM. 

LIVER SAMPLE 
WEIGHT; /f/̂ .̂ 9**v 

KIDNEY SAMPLE 
WEIGHT;^^/, 5^«, 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELIDAE VISON] / MUSKRAT [ONDATRA ZIBETHICA] 

.SPECIMAN ID. :S6,̂ 107£SMK CATALOG:J;LJ3^^S^I^7^3AtK SITE: A P \ - P c - K f l 

SPECIES; /WiVik SEX; Ma\^ DATE COLLECTED;/2-/3-?^ 

TOTAL LENGTH; S6^i^<*^ TAIL;/S5*n«^ HINDFOOT; ^^•'ftt^u^ 
[RIGHT] 

TOTAL BODY WEIGHT; 7^^ J*'̂  / 

TRAP TYPE;^Kt.4tAO (fO TRAP NUMBER; ^ ^ 6 1 COLLECTOR; //. 4. JJtjrA^ 

EXTERNAL NOTES; flor»^^i 
REPRODUCTIVE; 

PARASITES; SAVED? 

OTHER ABNORMALITIES; 

INTERNAL NOTES; 
REPRODUCTION; 

PARASITES; 

OTHER ABNORMALITIES; 

SAVED? 

HISTOPATH SAMPLES; LIVER TOTAL 
WEIGHT; S ^ - ^ ^'^^ 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; ̂ .5"̂ **»̂  

LEFT KIDNEY; S.̂ 3'*»S 

LIVER SAMPLE 
WEIGHT; W ^ •̂ 3'"* 

KIDNEY SAMPLE 
WEIGHT; ^^^^^ 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER/ INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK^fJciSIiLIDAE VISONJ) / MUSKRAT [ONDATRA ZIBETHICA] 

SPECIMAN ID,: CATALOG: SITE: / / ) , C/ 1/P 

DATE COLLECTED; l l - H ' C [ ^ SPECIES; / U l J J K SEX; ^ ^ J e . 

•̂ tTOTAL LENGTH; ,S;̂ '€>"Ŝ f̂N̂ AIL; \n?nr\fn ^INDFOOT; ̂ S-^'i^ 
SHOmttv [RIGHT] 

TOTAL BODY WEIGHT; y063s 

TRAP TYPE V(ẑ  La)i<aii TRAP NUMBER; S^^"") COLLECTOR; / W ^ - M c f r W ^ 

EXTERNAL NOTES; 
REPRODUCTIVE; 

PARASITES; SAVED? 

^OTHER ABNORMALITIES; Oa,fN«.ueA opp*r ;/%cCi6r ^co,r. Vrc^p. L*iô T̂  \o->*r •v,«.iicr 

r r \»ss«r^- Lb\juev i»»cv5ct5 •<J^ oV<^r$ d j - t o Vi. I » N - . « < - ; « S 

INTERNAL NOTES; 
REPRODUCTION; 
PARASITES; SAVED? 

MOTHER ABNORMALITIES ;9CSS./V<S \rN N ôtr-̂  prcWVAH ^̂ ^ -kM̂ *" cS- Ac->*w 

HISTOPATH SAMPLES; "if LIVER TOTALLIQ.-J ^ LIVER SAMPLE »^3 
WEIGHT; J WEIGHT; '"̂ 3 

•j^ KIDNEY TOTAL + KIDNEY SAMPLE 
WEIGHT , _, WEIGHT; ;s^ 
RIGHT KIDNEY;H-7^ *=̂  

^ LEFT KIDNEY; ̂ A ^ 

SPECIAL COMMENTS; 

d A ^)ii L 6eJ 6K /Z'/̂ -̂ ^ ^r^/6^ .r4̂ .̂ 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELIDAE VISON] / MUSKRAT [ONDATRA ZIBETHICA] 

SPECIMAN ID^ CATALOG: ^ SITE: M^I~PC- K ^ 
T e ^ |2̂ d̂ ;:-4vr "S^Wf:^.^ Qcc^cJLt^n-L i . . i lit 

DATE COLLECTED; /2_-/5--^ 1, SPECIES} JXu^lrJ^ SEX; /Acfif 

HINDFOOT; , ̂  
[RIGHT] b ^ " ^ ^ 

TOTAL LENGTH; L ^ U{û ^ TAIL;;Zi5^ (Uu^ 

TOTAL BODY WEIGHT; ^ ^ ^ ^ ^ 

TRAP TYPE; ^ / Uf id i^ TRAP NUMBER; 6<s6^ COLLECTOR 

EXTERNAL NOTES;. 
REPRODUCTIVE; 

; AAM^^' 

PARASITES; SAVED? 

OTHER ABNORMALITIES; 

INTERNAL NOTES; 
REPRODUCTION; 

PARASITES; 

OTHER ABNORMALITIES; 

SAVED? 

HISTOPATH SAMPLES; 

SPECIAL COMMENTS; 

LIVER TOTAL 
WEIGHT; ;26-7 '^^ 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; ^̂ /!Jtô  

LEFT KIDNEY; \A^ w\ 

LIVER SAMPLE 
WEIGHT; ̂ / 4?. 5 

KIDNEY SAMPLE 
WEIGHT; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELIDAE VISON] / MUSKRAT [ONDATRA ZIBETHICA] 

SPECIMAN ID.: CATALOG: SITE: ZJA-C fc^.rtc/*"'^' 

DATE COLLECTED;/2-/< 7/^ 3 SPECIES;7^y/^/1<^ SEX; f^*^'^ 

TOTAL LENGTH; leH'̂ mrr^ TAIL; 'Ŝ  )2 ^ ^ 

TOTAL BODY WEIGHT; W ^^ 5' 

HINDFOOT; R ^ r n 
[RIGHT] 

TRAP TYPE; rsrpcî jiu' TRAP NUMBER; g<S»-i/'7 COLLECTOR; / ^ ) k^e hh'Ht/i-i5 
Co IJ tey >̂ '«̂  

EXTERNAL NOTES; "T'c/cj {"z.j , - /,„ 1 ^ 
REPJtQDUCTIVE; pe^f7-h <^ '̂ /'/̂ c-rv ^Vwo tcct^ c/r>>w^ (Ji26/cu^ 

^/W,*.e TVeiTT^ tcok3 6, (c^ ofo ,A.j6//2/t^i ^^^^ Crick i ) 
PARASITES; Q ^ Z . ^ i ^ n . - c^c/c SAVED?/^^ 077./=^^ 

OTHER ABNORMALITIES; U f p e ^ U - ^ T d^^pmr^J ' ^^ j / r ^ i s J ^ ^ ^ - o l o 
> *>J *"^> 

INTERNAL NOTES; 0 \ C ^ 
REPRODUCTION; 

PARASITES; 

OTHER ABNORMALITIES; 

SAVED? 

HISTOPATH SAMPLES; LIVER TOTAL 
WEIGHT; ^ , ^^ 

LIVER SAMPLE <^'^^ ^^ 
WEIGHT; 0,i^^ ̂ 2. 

KIDNEY TOTAL 
WEIGHT < - r r 
RIGHT KIDNEY;-^ ' ^ 7 ^ 

LEFT KIDNEY; ( a - ' ^ ' y ^ 

KIDNEY SAMPLE 
WEIGHT; ->^^^ 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELIDAE VISON] / MUSKRAT [ONDATRA ZIBETHICA] 

SPECIMAN ID.: 

DATE COLLECTED; \ \Z1 

6 f 1 1 - 7 7 ^ ^ 0 ^ 
CATALOG: _ 

01LT}^ oO/ tpZ-OS^ /C 
SITE: 01^?<^ ^ ^ ^ - ^^^V^/^^ca^ 

(2\ U^'Z 

^ ^ SPECIES }mjuS,ti£f^ SEX;tnd£-

TOTAL LENGTH; ̂ '^ mry\ TAIL; Zid/^ m m HINDFOOT; 1 ^ A^in 
[RIGHT] 

TOTAL BODY WEIGHT; |̂ „U'̂  ĉ  

TRAP TYPE; 110-0D>O\g^y^TRAP NUMBER; o b - ( ^ COLLECTOR; /n(/<<̂  H/hS^^S 

EXTERNAL NOTES; 

INTERNAL 

REPRODUCTIVE ̂Tif̂ l̂  

PARASITES; 5^00.06 miTi^ C C ^ ' ^ 

OTHER ABNORMALITIES; -i=j5oJ^^ 

REPRODUCTION;^^^ /J-̂ ^̂ ÛLAfi-Uim CJ 
'̂ U«l£ 

-Ai^jUTY) 

PARASITES; SAVED? 

OTH ER ABNORMALITIES; •̂ l̂̂ ^̂ l̂Xr̂ /̂ llŜ r o g n 

HISTOPATH SAMPLES; LIVER TOTi 
WEIGHT; 

577 ̂  

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; 

LEFT KIDNEY; 

3. f 0̂  

LIVER SAMPLE 
WEIGHT; Cu3 =1 

0.3 
^ 

KIDNEY SAMPLE 
WEIGHT; i,cn 

^ 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 

fi^m^bnriH''^'^^ 

.'fiW 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELIDAE VISON] / MUSKRAT [ONDATRA ZIBETHICA] 

SPECIMAN ID.: CATALOG: SITE: Oc5£faCi 

SPECIES;/7l^6g^ SEX; f ^ m K ^ 

TOTAL LENGTH; b30 <r\m TAIL; ZZO/T fr\fA HINDFOOT; ~^^{nn^ 
[RIGHT] 

TOTAL BODY WEIGHT; Io37 c 

DATE COLLECTED; ( b 1K "̂  

TRAP TYPE; /-̂  D>iU6(-£ C©̂ L.TRAP NUMBER; ob-O ( 

EXTERNAL NOTES; 
REPRODUCTIVE; 

COLLECTOR; ^y^^^i. \:{{\je^{S 

PARASITES; <,aCid^Ni6 ^'"f^ C AoSt <^UuJ) 

OTHER ABNORMALITIES; 

SAVED? /vjO 

INTERNAL NOTES; 
REPRODUCTION; 

PARASITES; SAVED? 

Cr\ 

HISTOPATH SAMPLES; 

OTHER ABNORMALITIES;-fe'^i^%1^ ^ j r \ \ fm^C\-^\^m^XP) 

LIVER TOTAL 
WEIGHT; ^ 4 C { <K 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; ^,0 

LEFT KIDNEY; g o 

LIVER SAMPLE 
WEIGHT; o. 3 c, 

O.2. -̂  

KIDNEY SAMPLE 
WEIGHT; 1,3 q 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELIDAE VISON] / MUSKRAT [ONDATRA ZIBETHICA] 

SPECIMAN ID.: CATALOG: SITE:OTt>£&o Orin] 

r 

DATE COLLECTED; l/̂ |̂94 SPECIES; OlÛ k'/̂ fr ^EX; î fKiL 

TOTAL LENGTH; 576" ̂ ^ TAIL; Z5^ ̂ ^ HINDFOOT; 73fM"^ EAR; 
[RIGHT] [RIGHT] 

TOTAL BODY WEIGHT; ^^^"^ \ 

TRAP TYPE; I-'S' D^fil^ ^ TRAP NUMBER; O O - K COLLECTOR; rf] I î t̂ t i W ^ 
QD\C-RSDTht^J . 

EXTERNAL NOTES; 
REPRODUCTIVE; 

PARASITES; SUa<H f^ls m [-J<c3 ( j K 3 T ( l \ 

OTHER ABNORMALITIES; ^ , , ̂ , _ . n \ 

INTERNAL NOTES; ^^ 
REPRODUCTION; 

PARASITES; 

OTHER ABNORMALITIES; f/mpL/^n^ ajj, Vvrv QJx^ 

SAVED? 

HISTOPATH SAMPLES; LIVER TOTAL 
WEIGHT; £-9.1 a 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; 

LEFT KIDNEY; 

s.\ 
M.U> 

^ 

(\ 

LIVER SAMPLE 
WEIGHT; o.-S 0. 

KIDNEY SAMPLE 
WEIGHT; 2.0 < 

-

SPECIAL COMMENTS; 

EAR MEASUREMENT;INTERIOR POINT OF TRAGUS TO EXTERIOR POINT OF APEX 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELIDAE VISON] / (^SKRAT)[ONDATRA ZIBETHICA] 

SPECIMAN ID.: CATALOG: 

cD(ToioinatL ciLCt^qoDno/zn/^ 
SITE: OTScfco Dr '̂i-T - \0X(^^f j ' ^ r^ 

DATE COLLECTED; I Z l c H ^ SPECIES; fYV.̂ S^a2jfr SEX; F^fHl^tt^ 

TOTAL LENGTH; (pCTOnâ  TAIL; 2.^8 ̂ nm HINDFOOT; 7 ^ m m 
[RIGHT] 

TOTAL BODY WEIGHT; IM7^o 
Lo(S(jSPre<wb 

TRAP TYPE; l-S p6\Lga£ TRAP NUMBER; 0^-17 COLLECTOR; PMt'L {frW^l^ 

EXTERNAL NOTES; C 
REPRODUCTIVE; 

PARASITES; SAVED? 

OTHER ABNORMALITIES; -.̂  .^ , . e^^^ r . ^ i ,-:̂c>i ii<̂c.\ 

INTERNAL NOTES; 
REPRODUCTION; 

PARASITES; 

OTHER ABNORMALITIES; 

SAVED? 

HISTOPATH SAMPLES; LIVER TOTAL 
WEIGHT; (£\/^ 

% 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; 3.Lq 

LEFT KIDNEY; 3.'Sa 

LIVER SAMPLE 
WEIGHT; O.l ô  

KIDNEY SAMPLE 
WEIGHT;" \A ^ 

SPECIAL COMMENTS; 

-• / .' Ŝ  -7-^.^. 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELIDAE VISON] /(MUSKRAT [ONDATRA ZIBETHICA] 

SPECIMAN ID.: CATALOG: SITE: CT^fjCrO /)/t>'TO- (^/M77]/^^7r, 

DATE COLLECTED;! I Z,lail^ '' SPECIES;/ruxS<£/^T SEX; /]1;H£ 

TOTAL LENGTH; S"^"^ rt*^ TAIL; Z ^ 8 r n t ^ HINDFOOT; ~1 B rn tt̂  ! 
[RIGHT] 

TOTAL BODY WEIGHT;IZ^^^ 

TRAP TYPE; U S DSV6Li TRAP NUMBER; O D ' O «-( COLLECTOR; (̂  11«^ fcH^'S 
(Lo\L. 

EXTERNAL NOTES; 
REPRODUCTIVE; 

PARASITES; 

OTHER ABNORMALITIES; A l l T c ^ i C T / J T Q . ^ 

INTERNAL NOTES; 

REPRODUCTION; 

PARASITES; 

OTHER ABNORMALITIES 
;-ffi>i^T^^"^ 

SAVED? 

HISTOPATH SAMPLES; LIVER TOTAL 
WEIGHT; ,^Z3a^ 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY;'2>-0^^ 

LEFT KIDNEY;3.^^ 

LIVER SAMPLE 
WEIGHT; 0.<ô  

o n Q 

KIDNEY SAMPLE 
WEIGHT;,.^ a 

SPECIAL COMMENTS; 

/ ( H a d ' -vî rî -
y 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



SPECIMAN I D . : 
OD02.0\OZJ^I2_ 

CATALOG: 
oiz'i^ozozjnic 

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELIDAE VISON] / ̂ JSKRAT)[ONDATRA ZIBETHICA] 

SITE: OTSgfeO 6/V)l - ty^OWl^^ 

DATE COLLECTED; 1 1 Z M 9 4 SPECIES;^'J^^i^^^^^ SEX; 

TOTAL LENGTH; ̂ UZJO nrv TAIL; 11*6 ^/^ HINDFOOT; 7 ^ ^ ^ 
[RIGHT] 

TOTAL BODY WEIGHT;{^1^A 

TRAP TYPE;|.SD^'^ TRAP NUMBER; Oi^'CZ, COLLECTOR; f^(|l^/-//^lS 

EXTERNAL NOTES; 
REPRODUCTIVE; 

PARASITES; 

OTHER ABNORMALITIES; /^ (T^H^ffTCL) 

mi^5( N̂G y^ rn / L o c o (oA(A^ / Cc iT 0 ̂  (SPc I^%A/^ F O O T 
INTERNAL NOTES; 

REPRODUCTION; 

PARASITES; 

^ ^ 

SAVED? 

Z- a^STS I 

HISTOPATH SAMPLES; 

OTHER,. ABHTORMALITIES; T ^ \ [ < t ^ ^ - A ^ poSSlSd^ ^mPHSS^H '̂ ^ ̂ Mb! 

LIVER TOTAL _ 
WEIGHT; SO^V^ 

KIDNEY TOTAL 
WEIGHT , 
RIGHT KIDNEY; 4' ' Ĵ  

LEFT KIDNEY; ̂ .(, 5 

LIVER SAMPLE 
WEIGHT; C-Zq 

KIDNEY SAMPLE 
WEIGHT; 2.0^ 

SPECIAL COMMENTS; 

-̂. i'W^ r m ^ ' ) ^ 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



r 
ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINX [MUSTELIDAE VISON] / MUSKRAT [ONDATRA ZIBETHICA] | 

SPECIMAN ID.: CATALOGi SITE: TtSbÛ 'S.ltib t - l̂ fl̂ '̂ '̂ ĉni 

DATE COLLECTED; Z- IS-^^ SPECIES;'T^^i:j2;tr SEX; mftt-C 

TOTAL LENGTH;-H§ ^ rvv TAIL; Z .^4 0 ^ ^ HINDFOOT; 7/ rv%̂  i 
^ ^ [RIGHT] ! 

TOTAL BODY WEIGHT; I Ho3 0̂  

TRAP TYPE; I 'S" CJCN̂ ftltGuL TRAP NUMBER;TS"!^ COLLECTOR; fr\{Ut t W i / ^ ^ I 

EXTERNAL NOTES; 
REPRODUCTIVE; l 
PARASITES; rf\iT&?>-r>JTC 

OTHER ABNORMAIilftlSilppf-^lijli:^^^ . . 

- I - 1 1 1 : : ; . INTERNAL NOTES; 
REPRODUCTION? 
PARASITE$;j:;:J:-j';;f :;;v;:p 

OTHER ABtbsiu^^t^' 

•'':."' -.^.'i-riiil' 

'iJ ••;l''i;i-S' 

SAVED? b ^ * 

SAVED? 

HISTOPATH SAMPLES; LlVERl̂ lZSCBntt̂ ^ 
WEIGHTi;; 

, .•:.*t... 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; 3^* «̂  

LEFT KIDNEY; 3 J l «, 

LIVER SAMPLE 
WEIGHT; ; ^ 0.^ \ 

KIDNEY SAMPLE 
WEIGHT; o.^ ^ ' S 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



=^ 

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MlfflC [MUSTELIDAE VISON] / MUSKRAT [ONDATRA ZIBETHICA] 

SPECIMAN ID. J C 2 ^ CATALOQj ^ SITE: 7 /2<0U^<2i06 t -K/M^ '^^^ 

SPECIES;mMSKXftT' SEX; F£rT\ft(£ 

HINDFOOT; 
[RIGHT] 

l£><\ f r \ t^ 

DATE COLLECTED; Z-y^-'\^ 

TOTAL LENGTH; S'*̂ 5 ^ ^ TAIL) z a C ^ ^ 

TOTAL BODY WEIGHT; "^^^ ft^ 

TRAP TYPE; t ' o CcM^l / f l TRAP NUMBER; T 6 ^ ^ COLLECTOR; ff^\<Si tff?r2j2C?) 

EXTERNAL NOTES; 
REPRODUCTIVE) 

PARASITES; ^ ^ c f t c Z " i " / ^ t ^ ^ 

OTHER 

INTERNAL NOTES; 
•..-.ir'lr.i •: 

REPRODUCT|^p/§^p^ 

PARASITEai|'-5:';V^Si; ;;;̂  ;V' .{ 

OTHER 

HISTOPATH SAMPLES; 
vi0vMiSi-̂ . 

LXVBR 
WE10H^J^:|p^%. 

! i ^ - - . • . : • ! 

KIDNEY TOTAL 
WEIGHT _ w 
RIGHT KIDNEY; ̂ -^5 

LEFT KIDNEY; ZAfX 

SAVED? ytr}> 

SAVED? 

LIVER SAMPLE 
WEIGHT; l> 0.^5 

KIDNEY SAMPLE 
WEIGHT; \ ,z^ 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER, INC./PORTAGE CREEX/XALAMAZOO RIVER SUPERFUND SITE 

/\m7SKRA^[ONDATRA ZIBETHICA] BIOTA STUDY: MINX [MUSTBLIPAE VISON] 

SPECIMAN I D . :7BS2o2P3r»6.CATAL00i<3r2»*«»HTg32D3OS<V»«SITEt Tr iOUJSaOfie - iOKfirrVt'hAi 
aiOuL i 

DATE COLLECTED; Z-Vlo-^4 SPECIES; <ruuai<l4e^ SEX; F^^VM/^ 

TOTAL LENGTH; ^ l U i ^ TAIL}p,SJ.in^ HINDFOOT; " ^ Z m«^ 
^ Av [RIGHT] 

TOTAL BODY WEIGHT; *800c^ 

TRAP TYPE; lacA)W G i \ TRAP NUMBER;'TE)-?2. COLLECTOR; '^\<ilt.lirtr2|£5L3 

EXTERNAL NOTES; 
REPRODUCTIVE; ^ f t o ^ 

PARASITES; T N < ^ ^ ' S 

OTHER ABNORMAI,!^: 

SAVED? T ^ t 
""̂ .'.-

INTERNAL NOTES 
REPRODUCTIK^il^^to i ^ ^ ^ S B t f t HEPRODUCTItdWijiS^ 

PARASITE$|-|gii5 :S'' 

OTHER ABIi0liilia^7iBSiv 
<flO^fk^ U{>p«/ 6J5>v .̂ --v /.,;;•_}=; 

SAVED? 

HISTOPATH SAMPLES; LiVER^/ITQ^AJt^-... „., ,-

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; ̂ ( ^ 

LEFT KIDNEY; ^ ^ S o ^ 

LIVER SAMPLE 
WEIGHT »,Hjk 

KIDNEY SAMPLE 
WEIGHT; ).ta 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OP TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 
/)liA 4̂eUt_ 

BIOTA STUDY: (H£|K->[MUSTELXS«EE VISON] / MUSKRAT [ONDATRA ZIBETHICA] 
- r e H o ^ o i T r v r O2:\to'lHT6(i030tm< -Tr>^,tfii?xC^-miMlA-^-^ 

SPECIMAN I D . : CATALOG: SITE: 712£>Lifi>'2U;iK f-JH^n^uy^ 

DATE COLLECTED; 2-̂1 (o'̂ M SPECIES; ^ t ^ i ^ c , SEX; f^rx^le 
TOTAL LENGIH;5/^mrt^ TAIL; Rl/n^ HINDFOOT; ̂.îfr̂rv 

[RIGHT] 
TOTAL BODY WEIGHT; ̂ <?6«v 

TRAP TYPE; HO ^y^\^£M- TRAP NUMBER; jg-| ( COLLECTOR; /n\<£ bM02(S 

EXTERNAL NOTES; 
REPRODUCTIVE; 

o J 
PARASITES; T l C j ^ C* 10> ^ Co«i' /4/H D/fWOiawfî  SAVED? ^ ^ - IsOn 

OTHER ABNORMALlfi|8|^f:^-9;SSh:^-, oOWî n̂iA. 

1 
INTERNAL NOTES; ^a4j>cc4^Mi^' ̂ -̂ r" 

REPRODUCT:E0iifg|<i^piii=^ ;3^<H 

PARASITEai^^^ffe%" ^ 

OTHER ABNObtA^TieSj 

ec ^ll|V^4- q>vi t ' ie c,w»f>p«o. 

SAVED? ^ D C ^ 

HISTOPATH SAMPLES; 

SPECIAL COMMENTS; 

LIVER-TOTAt:-
WEIQiiT^•:0(^;i^^ '0:M'^^"^-

KIDNEY TOTAL' 

RIGHT KIDNEY; Q^.'^t^ 

LEFT KIDNEY; ^ . ^ ^ 

LIVER SAMPLE 
WEIGHT; f̂ »̂ a. 

KIDNEY SAMPLE 
WEIGHT; (.0̂  

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL FAD. 



rp 

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [I 

SPECIMAN ID.: 

VISON] /CMUS 

CATALOG: 

TRA ZIBETHICA] 

s ITE: "^rzjoufleiDfat -{^rVf^n/^Ss^ (^ 

DATE COLLECTED; 2-'^-19 SPECIES; /na:5)i^2^ SEX; <jj>^*^ Y W k 

TOTAL LENGTH; f ^ n ^ t r , TAIL; ^ ? S < ' ? r > ^ HINDFOOT; 6jr*%*A 
«'«' ^ "* [RIGHT] 

TOTAL BODY WEIGHT; g'f^^ 

TRAP TYPE; U6" DiU6(2(i6lLTRAP NUMBER; 7 " 8 > ' ^ COLLECTOR; CrWCZkJMeJ t^ 

EXTERNAL NOTES) 
REPRODUCTIVE; 

PARASITES; m i l V ^ C l A J t ^ i 

OTHER ABNORMALiii i lBSSlft lk^i . 

INTERNAL NOTES; ^SSy^f''"''^''"' """'•••^^••ff-
REPRODUCl^pN||H||;p'Sl: '̂H '̂ ftllfc 

PARASITES:^f;^^^f-H:|f \;i; •? .3ftfJ^>Jr-

OTHER KSSS&B^^^^E^i. 

HISTOPATH SAMPLES; ;, •.;*. ,.v,:/'*.' LJ«?E!tiW«C^:i--
WEIGI^|;g||^^||;j|i;;v.: 

KIDNEY TOTAL'--''̂ ''̂  
WEIGHT 
RIGHT KIDNEY; '3.*U 

LEFT KIDNEY; ^, ̂ ^ 

SPECIAL COMMENTS) 

SAVED? 

SAVED? 

LIVER SAMPLE 
WEIGHT; i ^ ^ 

KIDNEY SAMPLE 
WEIGHT; {.Xcx, 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 

v^ 



(f 
ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUCTELIDAE VISON] X^^KUS^^[ONDATRA ZIBETHICA] 

SPECIMAN ID. jTeat05oH»\e-CATALOG:o2/i9V7?2?05a«/ni «L SITE iTTlbv^ziDtA.-^^^'^^J^'^^^^:^^^^^^ 

DATE COLLECTED; Z-Vlo-<l̂  

TOTAL LENGTH; 1^«»N TAIL; fi)^^^ 

SPECIES ;/nu:a)C^S/Yr ^ ^ ; { A A V 

HINDFOOT; 4fmf^ 
[RIGHT] 

TOTAL BODY WEIGHT; ^ < ^ p 

TRAP T Y P E ; / / O ^ ^ f f c r ' V T . TRAP NUMBER; J T J ^ ^ COLLECTOR; /Hlifi,CtlK^iZO* 

EXTERNAL NOTES; 
REPRODUCTIVE; 

PARASITES; Mik C p ^ ^ SAVED? ^ < S 

";iu::i;; ;i.t,:-.:i"_i 

O 
INTERNAL NOTES; 

REPRODUCT|<^>:r 

PARASITE$|p;fi-:S 

OTHER 

^ c S ^ s s m ^ m S m - >-n*̂  
SAVED? 

HISTOPATH SAMPLES; 
wEiGipir;: ' i . •::;;!.: - ^ - - ^ 

KIDNEY TOTAL 
WEIGHT 

RIGHT KIDNEY; 2A 
LEFT KIDNEY; 2>A 

> 

LIVER SAMPLE 
WEIGHT; »$^ 

KIDNEY SAMPLE 
WEIGHT; / ly . 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: (MINX)[MUSTELIDAE VISON] /^2^g2^|^[ONDATRA ZIBETHICA] 

3PECIMAN ID. «1'gl|T>«ft>;^rt^TALOGx02|?i|HTfe»)0'tOLf«)I^SITE:"7>S^.^^^D6^ 

DATE COLLECTED; ,j?//7/y/ SPECIES; ̂ llggBWr SEX; /T^^fe 

TOTAL LENGTH;<S 15' TAIL; 5fti HINDFOOT; CSnit^ 
[RIGHT] 

TOTAL BODY WEIGHT; /VOb^ 

TRAP TYPE; U^SiJ* WO*\I€TRAP NUMBER;7ft-V(o COLLECTOR; m (ft. tf}6<2ftS> 

EXTERNAL NOTES; fe«4toiU 
REPRODUCTIVE; 

poP" 
PARASITES; ̂ |(|iV(L 

:t I.- : • . u - i r . T . : •(.•... 

OTHER ABNORMA^ililiiiiNf 

INTERNAL NOTES; 
REPR0DUC1;li^^i,^.|: 

-•:;|:V3::".-m;.in3iJ:.,. 

PARASITE9J 

OTHER 

v^i'-iL.::'"" -rT* •^*""' !5.''^:-*rr:^Ur! 
^ ^ x 

•:^:!:[:'i-l;l?r-:ruiI:!'?:^iH'"H^ 

SAVED? 

SAVED? 

'.i;-.Si."'!';a:^; li;„iiiL! " iiir!-

HISTOPATH SAMPLES; Ln^ lxef fAL: 
WEIGHS !̂ »2^i:i;i::1i;;;i:-B?»;i^*!;^:i^^ 

KIDNEY TOTAL 
WEZQH7 
RIGHT KIDNEY; S^Oi. 

LEFT KIDNEY) S . 8 
> 

LIVER SAMPLE 
WEIGHT; 0 ^ - ^ ^ 

KIDNEY SAMPLE 
WEIGHT; ;?.^ 

• ^ 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



1) 
ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: Mjn^[MUSTELIDAE VISON] j^MUSKRAS.)ONDATRA ZIBETHICA] 

3PECIMAK ID. :'^e»lbOM6Ml^ATALOGOiJ?^'/a4^ , ̂ I^SITE: ^J^fX*^ fe^ ' ̂ *^ ^ 

DATE COLLECTED; ̂  / z ^ / 9 ^ SPECIES; 4WWWIlUiWiT SEX; 7 

TOTAL LENGTH; 5"60/H(*\ TAIL; ' M M ^ 

TOTAL BODY WEIGHT; i ' ^ ^ ^ ^ O ^ 

iL TRAP NUMBER; 

/wF-

HINDFOOT) 7tJ>»,/.r 
[RIGHT] ^ 

TRAP TYPE; 

EXTERNAL NOTES; 
REPRODUCTIVE; 

COLLECTOR; (nte£.ff»«i,e|eiS 

PARAS ITES;-f/S/(> 

•f.,:: ..,r;r i:.\ OTHER ABN0RMALI7!|i&Si; 

INTERNAL NOTES; J M M ^ ^ A 

REPRODUCliipi:J|;;|ri|-̂ ^̂ ;̂F| 

PARASiTE|iii!'l;:f-Eft' •. " l 

OTHER ABNORJIM^ 

HISTOPATH SAMPLES; LZVSR'i^tlOTAI^: 

:T::i-i!i?-;i;!;]::N!̂ î n 
;;.«s-ii'!--i:,!;i;;S';;;l'^yK 

WEIGHjrii::;; 
iii/i:;.7?v^i;:rri|: 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; ^ . X 

LEFT KIDNEY; ^.|<x 
f 

SAVED? *^€S 

SAVED? /) pô Ĵ fl̂  

LIVER SAMPLE 
WEIGHT) O0.H«>. 

KIDNEY SAMPLE 
WEIGHT) ^ : l 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL FAD. 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELA VISON] ,QfUSKRATj[ONDATRA ZIBETHICA] 
SPECIMAN ID.: CATALOG: SITE: pOtU^^'^-^ u'^^ 

DATE COLLECTED; 3-/i{-̂ V SPECIES; /rUX:2̂ 2*tr ^^^> '̂ '̂̂ '̂  

TOTAL LENGTH; S^^f^f^ TAIL; TASfr^ir. 

TOTAL BODY WEIGHT; {ZlJOa 

TRAP TYPE; (.5LOUfcSPe;A3bTRAP NUMBER; \>[)-0{o COLLECTOR; {y\[Q^V\^Ct¥\t^/^ 
fcTDi t^UJ 

EXTERNAL NOTES; 
REPRODUCTIVE; 

HINDFOOT; BUr\»<\ 
[RIGHT] 

PARASITES; ft\\"^^ - ̂  ̂ "^ 

0TH5R ABNORMALITIES; M ^ J ^ P ^ ^ 

INTERNAL NOTES; 

REPRODUCTION; 

PARASITES; 

OTHER ABNORMALITIES; 

SAVED? '^SJ^ 

SAVED? 

HISTOPATH SAMPLES; LIVER TOTAL 
WEIGHT; S ^ n 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; i.z^ 
LEFT KIDNEY; .̂-̂  

5 

LIVER SAMPLE 
WEIGHT; \^0.T <> 

KIDNEY SAMPLE 
WEIGHT; LCJQ 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELA VISON] /^MUSKRA^ [ONDATRA ZIBETHICA1 
SPECIMAN ID.: 
POZZOZJDLmft 

CATALOG: SITE: fif!{/o\>ytU^ Liffnx 
0 5 1 q^cf PO Z-Z(SLOZfrJL 

DATE COLLECTED; 3-/^-f^ SPECIES}(r])j^i(j^fi^ SEX; f^TVKi^ 

TOTAL LENGTH; SI'2.- '^ '*^ TAIL; 7^1^»n HINDFOOT; (Q9 (0^^ 
[RIGHT] 

TOTAL BODY WEIGHT; 9 o ^ ^ 

TRAP TYPE; i - ^ i ^ ^ C 2 s i L TRAP NUMBER; pj^-TT, COLLECTOR; /hldtlff tL tifhOQCS 

EXTERNAL NOTES; 
= REPRODUCTIVE; 

PARASITES; rnilSS)- ( >0TC 

OTHER ABNORMALITIES; U ! ^ t f W T l i ^ (^•fMOdM J tUl r t c , vW) 

SAVED? cu24̂^ ^ 

INTERNAL NOTES; 
REPRODUCTION; 

PARASITES; 

OrpER ABUQRMALITIESi \Lsr</s.' 

HISTOPATH SAMPLES; LIVER^OTAL 
WEIGHT; SZA 

oZLje Ijurt) Ai)!iM. 
c i S L ^ tKNUi kWxJxO y t ^ ( ^ 

ItXaVJUA SAVED? ( U ^ CO.S^J 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY;3.0^ 

LEFT KIDNEY; 2 . 9 ^ 

LIVER SAMPLE 
WEIGHT;Oo.'5' Q 

Z ) 0 . 3 ^ 
3 > 0 . 3 0 

KIDNEY SAMPLE 
WEIGHT; XDAO. 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELA VISON] 
SPECIMAN ID.:^ 

1̂ 007 ozpqm/^ 0 

MUSKRAT^XONDATRA ZIBETHICA] 
CATALOG:..' ' ' ^ ^ ^ ^ m ^ SITE: Pz/H/nuOflL OfWy\ 

DATE COLLECTED; 3-/M-^4 

TOTAL LENGTH; ^ ^ ^ /nrrv TAIL; 

TOTAL BODY WEIGHT; ^Oq^ 

TRAP TYPE; llO Oi))Oieg/}/L TRAP NUMBER; p iy*^! 

EXTERNAL NOTES; 
REPRODUCTIVE; 

SPECIES;/nu5i::;^H' sEx;nnftLJ^ 

Z-O*̂  A\»K HINDFOOT; U?*̂  rvyn̂  HINDFOOT; 
[RIGHT] 

COLLECTOR; (̂  (CtfTfel tW^Bl-^ 

PARASITES; SAVED? 

OTHER ABNORMALITIES; e.Pl'S7T̂ \<) 

INTERNAL NOTES; 
REPRODUCTION; 

PARASITES; 

OTHER ABNORMALITIES; 

SAVED? 

HISTOPATH SAMPLES; LIVER TOTAL 
WEIGHT; ZS.(oq 

KIDNEY TOTAL 
WEIGHT ^ 
RIGHT KIDNEY; ̂ ' H ^ 

LEFT KIDNEY; ̂ .Ra 

LIVER SAMPLE 
WEIGHT; 0.^«\ 

KIDNEY SAMPLE 
WEIGHT; /.XP 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELA VISON] /mJSKRAT [ONDATRA ZIBETHICA] 
SPECIMAN ID.: CATALOG: I T I I ^ SITE: P//:H'OU;<P/f DAVT^ 

DATE COLLECTED; 3-/4-^^ SPECIES; ̂ '^'^^^^/H' SEX;^<1/^ 

TOTAL LENGTH; 550 ^ ^ T A I L ; Z 2 J ^ ^rn HINDFOOT; 7 3 ^/H 
[RIGHT] 

TOTAL BODY WEIGHT; /SO^A 

TRAP TYPE; i.S ilJtUBcZ eoiC TRAP NUMBER; Pi)-|( COLLECTOR; lT\iQJtf\^ 7̂ ]̂)S6/S 

EXTERNAL NOTES; 
REPRODUCTIVE; 

PARASITES; m l"^ ' I >OT(L 

OTHER ABNORMALITIES; 

SAVED? 

INTERNAL NOTES; 

REPRODUCTION; 

PARASITES; 

OTHER ABNORMALITIES; 

. 3 iA>^- CiGoeAa!) Wi?w3((JuiX<AcJ3Zov)) 

HISTOPATH SAMPLES; LIVER TOTAL 
WEIGHT; ^ 2 ^ 0 

KIDNEY TOTAL 
WEIGHT , 
RIGHT KIDNEY; ̂ • ^ ^ 

LEFT KIDNEY; 5*Z a 
a-

LIVER SAMPLE 
WEIGHT ;!'̂ 0» "La 

KIDNEY SAMPLE 
WEIGHT; Ijgi 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELA VISON] / MUSKRATJ [ONDATRA ZIBETHICA] 
SPECIMAN ID.: CATALOG: (̂  --^ SITE: fC/flpvOiLL { j j /^ 

DATE COLLECTED; 3-/*(-*7̂  SPECIES;/UaJS/:^^??" SEX} ^ t ^ h i ^ 

TOTAL LENGTH; ̂ Ĉ|/T\rw TAIL; K ' T ^ I K HINDFOOT; 1 ^ tKfi^ 
[RIGHT] 

TOTAL BODY WEIGHT; (O^^^ 

TRAP TYPE; l -SLOObSf^bTRAP NUMBER; pO' i ' ^ COLLECTOR; fH GofT^cC t j f W ^ 

EXTERNAL NOTES; 
REPRODUCTIVE; 

PARASITES; 

OTHER ABNORMALITIES 

SAVED? 

UVVJU/UA 

INTERNAL NOTES; 
REPRODUCTION; 

PARASITES; 

OTHER ABNORMALITI 

3 
HISTOPATH SAMPLES; LIVER TOTAL 

WEIGHT; 3^.0a 

KIDNEY TOTAL 
WEIGHT _ . 
RIGHT KIDNEY;^«J 

LEFT KIDNEY; 3-2.^ 

SAVED? f& 

\/(\ C\yAi/y\ 

LIVER SAMPLE 
WEIGHT; 0 oA<y 

KIDNEY SAMPLE 
WEIGHT; 1 3 a 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELA VISON] 
SPECIMAN ID.: CATALOG: 

MUSKRAT [pNDATRA ZIBETHICA] 

DATE COLLECTED ;^-/^-^ SPECIES; (TlU<,lCejffr SEX; jr\^_2^ 

TOTAL LENGTH; <^ <i| ( m ^ TAIL; ZX)^ ;vir»v HINDFOOT; (oS rn t ^ 
•*^ [RIGHT] 

TOTAL BODY WEIGHT; \ 0 L 2 0 ^ 

TRAP TYPE;l. '^LOAJ6SP^<^RAP NUMBER; P D - Z ^ COLLECTOR; OllCfcbl^C HffWi^i 

EXTERNAL NOTES; 
REPRODUCTIVE; 

PARASITES; rai7E3>-»>^^<^ 

OTHER ABNORMALITIES; i U ^ ^ ^ w T W - T A I / ) (/'VW'U,\ 

SAVED? LU^,,Up 

INTERNAL NOTES; 
REPRODUCTION; 

PARASITES; 

OTHER ABNORMALITIES; 5Lu3a-cVji.:i(y[rab̂  

SAVED? QjzmjcrYl OiOuy^. 

HISTOPATH SAMPLES; LIVER TOTAL 
WEIGHT; 3E.(fl 

KIDNEY TOTAL 
WEIGHT ^ 7 
RIGHT KIDNEY; ̂  • ̂  ^ 

LEFT KIDNEY ; ̂ -^5 

LIVER SAMPLE 
WEIGHT; r>0.4Q 

KIDNEY SAMPLE 
WEIGHT; (̂q 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY:^INK;[MUSTELA VISON] / MUSKRAT [ONDATRA ZIBETHICA] 
SPECIMAN ID.Y^^"^ CATALOG: -.̂ ^ ^^,, .^ SITE: (> f^MLo£CL Q-^V t 

SPECIES; ̂ \'^'<. SEX; F£/)'\P\LJ^ 

[RIGHT] ^ 

p/)5wo7oiir\^ 
DATE COLLECTED; 3-/^-^4 

TOTAL LENGTH; ^ O ^ rn/r\ TAIL; 

TOTAL BODY WEIGHT; (j?la7 Q 

TRAP TYPE; 1̂6̂  Lo^i(b5P^'^§.RAP NUMBER; PD'Bl;? COLLECTOR; /^(^^ H f ^ ^ - ^ 

EXTERNAL NOTES ;̂  
^ REPRODUCTIVE; 

SAVED? uJLd uvi PARASITES; TIGil.S(^?E^ 

OTHER ABNORMALITIES; 

INTERNAL NOTES; 
REPRODUCTION; ^i/An(fc^i i*jorninxE 

PARASITES; 

OTHER ABNORMALITIES; 

SAVED? 

HISTOPATH SAMPLES; LIVER TOTAL 
WEIGHT; 31.1. 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; 3.31 

LEFT KIDNEY; 3.3 

LIVER SAMPLE 
WEIGHT; Oo, 3 Q 

KIDNEY SAMPLE 
WEIGHT; • l.l o 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELA VISON] //tJUSl^^ [ONDATRA ZIBETHICA] 
CATALOG: SITE: f5(I£6^A3 b A ^ SPECIMAN ID.: 

DATE COLLECTED; 3 '3^ -'i''Y SPECIES; m u S d Z A T SEX; ̂ OAli-

TOTAL LENGTH; 5MHmr»\ TAIL; ZZl rr\jt\ 

TOTAL BODY WEIGHT; O ^ S ^ 

HINDFOOT; 
[RIGHT] 

(a'd mrvv 

TRAP TYPE; l.*^ Ml8l5:QuC TRAP NUMBER; A ^ - 3 0 COLLECTOR; / r ^ k ^ Hl^iSB.'^ 
RJ^i Ho/4) 

EXTERNAL NOTES; 
REPRODUCTIVE; 

PARASITES; / V \ 0 ^ - ^ , - T ; O T C L SAVED? ^ , UT .̂ 

^W OTHER ABNORMALITIES; Pft<!£^SfU€/2m 6/^<*^Smii3. pfZe^ft/liStl Gf̂ ^cxas: (5 

INTERNAL NOTES; 
REPRODUCTION; 

PARASITES; SAVED? a£,:i 

OTHER ABNORMALITIES; tlU€^-^5CA^7^<W^^CoCC/^'^'^"^ 

HISTOPATH SAMPLES; LIVER TOTAL 
WEIGHT; UUJl^ 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; -̂ .(pĉ  

LEFT KIDNEY; ^ -, 

LIVER SAMPLE 
WEIGHT ;Oo.B ^ 

zio.V 
^ 

KIDNEY SAMPLE 
WEIGHT; Z.Z^ 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PA£) TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINX [MUSTELA VISON]//'iSjSKRATJONDATRA ZIBETHICA] 
SPECIMAN I D . : CATALOG: ^ - ^ ; 5 - ^ SITE: iUi£AW/0 ifVy\ 

DATE COLLECTED; 3 ' 3 0 - * ^ ^ SPECIES;/VUASilEl^ SEX; p £ M A L E 

TOTAL LENGTH; 5l2_m»*v TAIL; 2.13 ^^^ 

TOTAL BODY WEIGHT; /0(B ^ 

TRAP TYPE;1S" OOaeitCoiC TRAP NUMBER; A0"S-*-^ COLLECTOR; ff \ \ \ (^ f̂̂ ^̂ ^̂  

EXTERNAL NOTES; 
REPRODUCTIVE; 

HINDFOOT; l O ^ ^ 
[RIGHT] 

PARASITES; f r \ { Y t ^ - T i ^ ' ^ ^ SAVED? STaWl^ 

OTHER ABNORMALITIES; 

INTERNAL NOTES; 
REPRODUCTION; 

PARASITES; 

OTHER ABNORMALITIES; ?>(5nJ^UfK2t<S^-

HISTOPATH SAMPLES; 

SPECIAL COMMENTS; 

LIVER TOTAL 
WEIGHT; 57*j^ 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; 3 . W 

LEFT KIDNEY; 3 . 7 

SAVED? 

A3\JH'n*c*2 !̂i TO CsfWV Fc^eii S 
put C^ejti0pnf)ts^ 

LIVER SAMPLE 
WEIGHT; 1> 0. G a 

Z^O.S ^ 
5 

KIDNEY SAMPLE 
WEIGHT; ' 1.5 o. 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

MUSKRAT )[ONDATRA ZIBETHICA] 
SITE: f^O^fcrf^AJOV^ 

BIOTA STUDY: MINK [MUSTELA VISON] 
SPECIMAN ID.: CATALOG: 

Ato^oiosm/e. o33o^<^^C)d70io3m/l 
DATE COLLECTED; 3 ' 3 c i - 7 ^ SPECIES; mxc?)^i/2*lT SEX} fT\/\]Ji 

TOTAL LENGTH; ^^^^/nrK TAIL; Z30»nrw HINDFOOT; ( d HMK 
[RIGHT] 

TOTAL BODY WEIGHT; f ^ i o ^ 

TRAP TYPE; ^SC>€̂ )<6LLCo(C TRAP NUMBER; A i > - 0 ^ COLLECTOR; /Y] l (<^C-M/^/^ 

EXTERNAL NOTES; 
REPRODUCTIVE; 

PARASITES; m I T ^ - T ^ T ^ SAVED? U 

OTHER ABNORMALITIES; LtPrf2£/%2^ft3DT llf^TDfitV) 1>A1T^ ^T)Tt1cCD 772 

INTERNAL NOTES; 

REPRODUCTION; mflue-\/oTftCin' 

PARASITES; 

OTHER ABNORMALITIES; 

SAVED? 

HISTOPATH SAMPLES; LIVER TOTAL 
WEIGHT; .SB.Oo^ 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; <|.̂  

LEFT KIDNEY; 
3 

LIVER SAMPLE 
WEIGHT; 1)0.M 0̂  

Ẑ O.3 ^ 

KIDNEY SAMPLE 
WEIGHT; ̂ .(^a 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD' TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELA VISON] //MUSKRM) [ONDATRA ZIBETHICA] 
SPECIMAN ID.: CATALOG: "'' ^ SITE: £u r^/j.^^ cŝ i,̂  

DATE COLLECTED; 5'50"^'^ SPECIES;rTUjL:^ia2^ SEX; 

TOTAL LENGTH; MM&f»̂ «Â  TAIL; 2^7 K\»K 

TOTAL BODY WEIGHT; \Z ' i [^ 

HINDFOOT; (fl̂ Â /̂ ^ 
[RIGHT] 

TRAP TYPE; / ,5 DrvJifiLS^QcACTRAP NUMBER; AL>->-^ 

EXTERNAL NOTES; 
REPRODUCTIVE; 

COLLECTOR; nnvKfc tlM£CS 

PARASITES; /ACTS^-T/oTCL SAVED? 

OTHER ABNORMALITIES; f ^ l b t ^ ^ ^ B t P^^"^ lEm/^mf f i l ^O hyj^ tToVet^^ 

INTERNAL NOTES; 
REPRODUCTION; 

PARASITES; SAVED? 

OTHER ABNORMALITIES ;C^Hiei€OP DefflfU '^ ^flOfraflT^ UU^e, tUOe^Ct 
OiF BLoOb Cior 

HISTOPATH SAMPLES; 

SPECIAL COMMENTS; 

LIVER TOTAL 
WEIGHT; ̂ 5.la 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; 3.8^ 

LEFT KIDNEY; 3 ^ ^ 

LIVER SAMPLE 
WEIGHT; 0 0.3 ^ 

KIDNEY SAMPLE 
WEIGHT; (.60 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 

L 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINX [MUSTELA VISON] (/^MUSXRAT^ONDATRA ZIBETHICA] 
•PECIMANID.i CATALOG: ^•== SITE: Art'?CWKNNPWA 

DATE COLLECTED;^-S-«^^ SPECIES; 0Ui2i*I£/H' SEX; rV\|^L£, 

TOTAL LENGTH; 651 ^»,^ TAIL; JLH ,K̂ *̂̂  HINDFOOT; -71 ^ ^ 
i«. [RIGHT] ^̂  

TOTAL BODY WEIGHT; ̂ ^ Q 

TRAP TYPE; ̂ •s DexXftLtCcl^ TRAP NUMBER; A C r S b COLLECTOR; /Til^ ̂ t7%^/a•^ 

EXTERNAL NOTES; 
REPRODUCTIVE; 
PARASITES; /Atresis (̂-Â -̂ ^̂J 

OTHER ABNORMALITISI^f ;f 

SAVED? ^£0,^^o o l t i tW 

•;-^i--:. 

INTERNAL NOTES; 
REPRODUCTZQK^; 

PARASITES; ;: 

OTHER ABNOmtSti^IlS.; L \ \ k £ . ^ ^ 4 ^ ^ f ^ Cr>sTt:^ 

SAVED? ^,V>IcvYT\a5ifln 

HISTOPATH SAMPLES; LIVER TOTAL: 
V E i e m 4 (B<2̂ |a 

-ivF:'"-l" 

•;,••': •.::--ii>;.7-.-=s?-rS2:j;r 
•r ;::;V"'?:.';;^ir:":.'!'siiiS-'" 

KIDNEY TOTKi;;:.:-̂ -:''̂ ^̂ -̂
WEIGHT 
RIGHT KIDNEY; 5-1 â  

LIVER SAMPLE 
WEIGHT) n 0,3 <̂^ 

KIDNEY SAMPLE 
WEIGHT) j . ^ ^ 

LEFT KIDNEY) 5.5" 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



HU.IBD PAPER, mC./PORTAOE CBEEK/KALMttMO^lVER SOPZHFUBD SITE 

BIOTA STUDt: Mimt [HU6TELA VISOH] f ^ ^ ^ I O " ? * ^ ' ^ ^ ^ ^ ' ^ ^ 

SPECIES ) m u ^ v j i / ^ 

HINDFOOT) 
[RIGHT] 

SEX) 

71 t\v^ 

DATE COLLECTED; ̂ {-5-^^ 

TOTAL LENGTH; 533^ «̂^ TAIL; 2.\Z fn»*̂  

TOTAL BODY WEIGHT; iSUFi a 

TRAP TyPE;r^t>S\iBaC©lL TRAP NUMBER; A O " ^ COLLECTOR) PI lefctfltL tt^\^^ 

EXTERNAL NOTES; 
REPRODUCTIVE} 

PARASITES; <n O ^ C ^ ' ^ ^ SAVED? u>n a U « ^ 

OTHER ABNORMALITISa^Sii^^Sfe^OL^ ^ i ^ ^ f^'^^m Lf4b H c ^ ^ ^ « ? 

INTERNAL NOTES; 
REPRODUCTIOlit':-; 

PARASITES)..;;;7^., . 

OTHER ABNdttlil£kX7IS9; 

HISTOPATH SAMPLES; LZVfiR TO!mi» 
WEi«»IT),^c^ 

KIDNEY TOT«^:; 
WEIGHT 
RIGHT KIDNEY; 

LEFT KIDNEY; 

?m -̂

^ 

i 

SAVED? UffJi, i^^ 

LIVER SAMPLE 
WEIGHT; Oo.(p «l 

Z."i0.3 ̂  

KIDNEY SAMPLE 
WEIGHT; \.7 a 

SPECIAL COMMENTS; 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 

v: 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY^^-lilia^'EMUSTELA VISON] / MUSKRAT [ONDATRA ZIBETHICA] 
SPECIMAN ID.T— CATALOG: SITE: 

DATE COLLECTED; ̂-~?-<=l̂  SPECIES; fY\î MKl SEX; A'\̂ L̂i> 

TOTAL LENGTH;'-^^rt^»^ TAIL; 2:u:-̂  ^ HINDFOOT; ̂ ^ 3 ^ ^ ^ 
, ^ [RIGHT] 

TOTAL BODY WEIGHT; j f ^ ^ 

TRAP TYPE; I•^06WiSl^^^<-TRAP NUMBER;/^0-\\o COLLECTOR; /TUCttiU^ 7rt2̂ 2C!) 

EXTERNAL NOTES; 
REPRODUCTIVE; 

PARASITES; Cu^As^ SAVED? 

OTHER ABNORMALITIES; 

INTERNAL NOTES; 
REPRODUCTION; 

PARASITES; 

OTHER ABNORMALITIES; (L̂ ijA/-) 

SAVED? 

HISTOPATH SAMPLES; 

SPECIAL COMMENTS; 

LIVER TOTAL 
WEIGHT; ĉ Z.S ^ 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; S-'B ô  

LEFT KIDNEY; 5.S 
' \ 

LIVER SAMPLE 
WEIGHT; Oo.S ô  

Z>0.3 

KIDNEY SAMPLE 
WEIGHT; • i.^ 

' \ 

^ 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY:CSlNlO[MUSTELA VISON] / MUSKRAT [ONDATRA Z I B E T H I C A ] ^ . . is ^ ^ 1 
SPECIMAN I D . : ? ^ ^ ^ ^ CATALOG: ^ S I T E : ^ j M l / V f e A i (?XV}ljC--A02&n^ 

DATE COLLECTED; ^ - Z t - 1 < ^ SPECIES; PW^^^^ SEX; fUJ^UL ' 

TOTAL LENGTH; CoZS' ff\ti< TAIL; Z l 4 v*\ M HINDFOOT; Z Z n^wv i 
[RIGHT] j 

TOTAL BODY WEIGHT; 1172- a 

TRAP TYPE; I-5DO^teClbiL TRAP NUMBER; / ^ Q - ^ l s COLLECTOR; ^ ^ ^ WVl^O> \ 

EXTERNAL NOTES; 

REPRODUCTIVE; i 
I 

PARASITES;LIC£.Cr>OTli5,cpjMOjA K ^ ^ * ^ ^^^^ SAVED? ugJi/uri OORJZM. , 
7T1VS>CM) . i 

OTHER ABNORMALITIES) Q f l ^ W | ^ Q p i W i ) ^ ^ ^ ' f l ^ ^ ^ ^ ^^WKV?*Q/AJ^ 

INTERNAL NOTES; 

REPRODUCTION; 

PARASITES; SAVED? 

OTHER ABNORMALITIES; r x v s A l ^ ' ^ m i f f K J ^ ^ < ^ C^rW ^ W m a ^ - ( 

HISTOPATH SAMPLES; LIVER TOTAL ?l^c<^«:>^rrV\^^^0/: P o ^ r / T I O ^ ' J V E R S A M P L E 0/5C>«Dt ! 
WEIGHT) ( i 6 . 3 Q WEIGHT; p)c>.3« 

'^ Z^0.3e 
3 ! 

KIDNEY TOTAL KIDNEY SAMPLE I 
WEIGHT WEIGHT ;<SH'<i 
RIGHT KIDNEY; ^.U o 2.2.'̂  
LEFT KIDNEY; .i« ' 

I 
SPECIAL COMMENTS; Q j i \ ^ / ^ -̂  ' 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 

u 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELIDAE VISON] (̂  MUSKRAI^[ONDATRA ZIBETHICA] 

SPECIMAN ID.: CATALOG: SITE: ^ * > ' ^ C^J^JT, C^T^ '^C 

DATE COLLECTED; F/1,/̂ 3 SPECIES; /^uitAA^ SEX; IV\ (\(Moaadixr-̂ '\ 

TOTAL LENGTH; S^b ^ r ^ TAIL; Jo^m'A HINDFOOT; '70rf^ EAR; /3/^'^ 
[RIGHT] [RIGHT] 

TOTAL BODY WEIGHT; d l ' ^ cjn^ 

TRAP TYPE;ii«3 ^ TRAP NUMBER; CC^^ COLLECTOR; / T ] - /-/• 

EXTERNAL NOTES; f ^bao - i ' ^ ry\eui-H~ 
REPRODUCTIVE; 

PARASITES; SAVED? 

OTHER ABNORMALITIES; 

INTERNAL NOTES; 
REPRODUCTION; \ m t / \ O c W ^ 

PARASITES; AtX^e. lutT(V\ Wfe C ^ C ^ SAVED? 

OTHER ABNORMALITIES ;ujy\^\^. TWClieilAOv 0^ boTl- M ^ n r j u f , 5 ^ CLI 

HISTOPATH SAMPLES; LIVER TOTAL 
WEIGHT; 3 6 , 4 0 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; .^^t^Hx ̂  .̂  :̂  
LEFT KIDNEY; U 77o 

LIVER SAMPLE 
WEIGHT; i9,7c^7^ 

~3 
KIDNEY SAMPLE 
WEIGHT; //? o 

SPECIAL COMMENTS; 
_̂ f^ievA 

EAR MEASUREMENT;INTERIOR POINT OF TRAGUS TO EXTERIOR POINT OF APEX 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 

J^ArAj 



S i t e Kame 

Day 

Sex 

/ / 

^(-pc-Kfl 

speclaen Iden t i f ica t ion No. B^3SflZ<J5 UfL 

M t a l o s No. O a i f i ^ 6 6 3 8 ^ 3 ^ 5 iUe. 

.a£. 

TL ",• '^ wx H... 

Collector _ 

Trap Type 

Mo. 

F Genus 

Tail 3^Cb 

(̂ ŷ A.<̂ '̂ rv'̂ '̂̂  

Y e a r <g^ ?> 

.1 >L<^ :3 yĉ .i HF ' ^ ( ' ^ ' ^ 

Tina of Collection 

Species f J L A U ^ I C f ^ 

Ear 

fi hr^iU^ 

1 u.\ o ^ wt. c. '(2 
Trap No. ^ ^ 3 8 

Live 

REPRODUCTIVE DAXA: 

MALE- Testis: L W Wt. 

Seminal Vesicles: Mlnixte 

FEMALE- Embryos R • 

Placental Scars R 

Small Large Epididymis: Convoluted Vat Conv. 

L Crown Rump __^______ Saved Discarded 

L . Corpora Lutea R L 

Laetating Ovary Wt. Mammary Development; Small Large 

Vagina; I n a c t i v e C o m l f l e d Turg id Plugged 

Reproductive Stage; Nulliparous Semlparous Mul t lpa rous 

Comments: 

SPECIAL COLLECTIONS: 

Ectoparasites; Y lf_ 

Endoparasites: Y K_ 

Stomach Contents; Y 

Other-

Other-

tr 

ORGAN 

Liver 

Spleen 

Kidney 

Adrenal 

WEIGHTS 

or 14 

Li£7_R_fQ, 

L R 

HISTO. 
SAVED 

Y N 

Y N 

Y K 

Y W 

r K 

Y N 

PRESERVATIVE 
(SEE BELOW) 

/ 

( 

SAVED DISCARDED 

SAVED DISCARDED 

SAVED DISCARDED 

SAVED DISCARDED 

SAVED DISCARDED 

ABNORMALITIES/ 
COMMENTS 

PRESERVATIVE: 1) 4% BUFFERED PARAFORMALDEHYDE, 2) BOUINS. 3) ALCOHOL, 4) . . 5 ) . 



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 

BIOTA STUDY: MINK [MUSTELIDAE VISON] /QlUSKRAT [ONDATRA ZIBETHICA] 

SPECIMAN ID.:fC3r7(^305^ATALOG:<99fil^36Ca703^/»1^ITE: £)ai--Ue. C T ^ C ^ X 

DATE COLLECTED; OBJ{3,\^2> SPECIES;£,5i?.̂ ĈV<î  SEX; rV\ 

TOTAL LENGTH; ̂ ^ m m TAIL; \ < ^ ^ ^ ^ HINDFOOT; (̂ ^ EAR; 5.Srnrv^ 
^ ''^^ [RIGHT] "^^ [RIGHT] 

TOTAL BODY WEIGHT; ~~lO~7ci 
TRAP NUMBER; jg>C4l7 COLLECTOR; fA--t\. TRAP TYPE; ; L^^^oW 

EXTERNAL NOTES; 
REPRODUCTIVE; K [ 

PARASITES; 

<?^rYv-(x\ 

SAVED? 

OTHER ABNORMALITIES; LcU/^TJ^UA^ " ((-f V \y^"l9&r LYr)teA O ^ 

INTERNAL NOTES; 
REPRODUCTION; 

PARASITES; H^rivux) SAVED? 

OTHER ABNORMALITIES; Ler^-^ COĉ ial \ \ ^ ^ y \6^<e^ a pale U:)h("(fe 

HISTOPATH SAMPLES; LIVER TOTAL 
WEIGHT; ^ 7 1 (\ 

KIDNEY TOTAL 
WEIGHT 
RIGHT KIDNEY; \.^o^ 

LEFT KIDNEY; \ , ^ C K 

LIVER SAMPLE 
WEIGHT; 0 . 3 Q 

KIDNEY SAMPLE 
WEIGHT; O . S 

^ 

SPECIAL COMMENTS; 

EAR MEASUREMENT;INTERIOR POINT OF TRAGUS TO EXTERIOR POINT OF APEX 

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT 
OF CAUDAL PHALANGEAL PAD. 

U^( I'- X ^— <e //? /€? 



S i t e Name Mi\-PC'i^f^ 

Speciaen I d e n t i f i c a t i o n No. Bz>7O^OS.lL/2 

c a t a l o g Mo. <)6/2,<f3 6 6 ^ 7 ^ 3 0 5 l^fZ. 

Day /Z> 

Sex (M, 

TL Q(^Z'Uy^. 

Collector 

Trap Type 

oB Mo. 

F Genus 

Tail l e A ^ 

Year ^ ^ 

Ul /CV C' -cX. 'J - i .M 

Time of Collection J S O ' 2 . -

6̂ -'. 
Species 

Ear Wt. 7c 7, 
Trap No. f ^ : n 

Live ^Dea^ 

REPRODUCTIVE DAXA: 

MALE- Testis; L W Wt, 

Seminal Vesicles; ifinute Small Large Epididymis: Convoluted Not Conv. 

FEMALE- Embryos R • L ________ Crown Ruinp Saved Discarded 

Placental Scars R L L Corpora Lutea R 

Mammary Development: Small Large L a c t a t l n g Ovary Wt. 

Vagina: Jnactive C o m l f l e d Turg id Plugged 

Reproductive Stage: Kulilparous Semlparous Jfuitzparous 

Comments: 

SPECIAL COLLECTIONS: 

E c t o p a r a s i t e s : Y if 

E n d o p a r a 

S t o m a c h 

O t h e r -

O t h e r -

ORGAN 

L i v e r 

S p l e e n 

K i d n e y 

A d r e n a l 

i s i t e s : Y K 

C o n t e n t s : Y N 

WEIGHTS 

>76-.7^-, 

L/ 0 ' ;R f-i^, C 

L R C 

HIS 
SA\ 

Y 

Y 

Y 

Y 

PRESERVATIVE: I ) 4 % BUFFERED PARAFORMALDEHYDE, 2) 

;TO. 
rED 

N 

K 

K 

if 

If _ 

N _ 

BOUIfU 

PRESERVATIVE 
(SEE BELOW) 

/ 

/ 

. 3) ALCOHOU 4) 

SAVED 

SAVED 

SAVED 

SAVED 

SAVED 

ABNORMALI 
COMMENTS 

.5) 

DISCARDED 

DISCARDED 

DISCARDED 

DISCARDED 

DISCARDED 

TIES/ 



APPENDIX D 
ERT/REAC SPECIMEN DATA SHEETS 



Location Nin f ) p l ( f } 8 C S ^ O Q ^ ^ M R . 

Site Namf; K a f/\ »n« ?»->ry? K> M(f 

.A/7f 

Sample No. iil 

Collector 

Processor /^//7 /^i Lfli. 

Trap Type_ 

Genus (_ JAnir'jf' <K. 

Total (iiuii)_ 

W(sight{g)_ 

fi^ Tail 3 D ^ 

IZ^ 
Ectoparasites: Y 6)-
Endoparasites: ( ^ ) N A»jftMNO<'f^ 

Date Collected. y///A^7 

Date Processed ^Ar/^ f i 

Live ( Dead / (end. < 

Species - ^ I ' A y - ^ >Vi>. 

Hind Foot T O Ear J ^ 

Partial (̂ _Whole > <eirete«K) 

Saved Discarded (wdo« 

Saved Discarded 

Male 

L Testicle: L_ 

R Testicle: L _ 

I W 

w 

Female 

Left Ovary L. 

Right Ovary L_ 

Testicle Wt: L <>'0^^ R O ' b l t C 6 . 1 3 0 Ova,y Weight L. 

Seminal Vesicle: pmall j Large (onb <») Placental Scars L. 

Epididymis: Conv. /Not Con^ (euibco.) Embryos L 

Mammaries: Small Large Lactatlng (cinbixB) 

Vagina: Inactive Comified Turgid Plugged (afci.< 

Repr. ^tage: Nulli Semi Multi (ockioB) 

/ 
Uterus w/Ovaries w/o Ovaries 

ORGAN WEIGHT fflSTO PRESERV. 

Uver 31.00b ^ ^ r ^ g ^ , ( Y ) N i 
Spleen ^M\\^ . Y ^NJ 
Adrenal 1- A.lSf/Rg.OH Y 
Kidney ^ _ Y 
Thymus ^ • ?^^ Y g ) 

Y N 
Y N 
Y N 

£ 

YL 

COMMENTS 

v U l . L - > i ? . V j 

. 7 L H . - C ^ :) 

R, t | . l 6 ^ c 3 0 - - > l*̂ **̂ **̂  S^^ -^ " ^ ' ^ ' ^ . S j 

^ex>,vxV oV Vv>*r H u . i ^ Scvw.<sle 3 ^ 1 0 6 



Dorsal Pelage Color Ventral Pelage. Side Pelage_ 

Age Based on Sex Organs: 

Age Based on Body Size: 

Age Based on Pelage: 

/ i u ^ a u l c j 

^ J u v m i l e ^ 

/ j u v c a U t ^ 

Subadult 

) Subadult 

Subadult 

Adult 

Adult 

Adult 

( c b c l x B t 

tcirclDcae) 

( m c k OBB) 

Comments: i^'^'-k. Mc44'L'At en b a ^ k!^A^*,j> • 3 > i^ /« / Ac/ 'm $" . ^ p k e / i f ^ J 'i^/K<^'^n 

\<:A^U. <,^^^}t. w l U/,rvi î AA t</i,o^lU<tf l o r L,'4^i . 

^/r/in-^^ UJI hnrt ,/\ iv\ai/-kk. 
^ 

Worksheet: 



TicI Location No. 0 ^ l ' > ^ ^ l > X C X ~ l O ^ C A ^ f l Sample Nc 

Site Name h ^ n [ Q t/V7<:,-\oO )") f Og.f^ Date r»Heeted ) f"" ' ^ ^ _ 

Collector rr^^ ^ <" ^ ^ 

Processor Qŷ W •£!-( - H o r ^ M̂  

Trap Tvpe ( / / ^ ^ ^ t ^ 

Genus (\acP.r. - ^ ^ Species, 

Date Processed_ 

Live ( ^ ^ d r ICUCOOB.) 

"7.^b^-^'^^"'^'H 

;r'31-'?7 

Total (nmi)_ V ^ W v ' Tail ill 1^1*^ Hind Foot Ci i nn t» \ 

Weightfp^ ~ 7 o 7 c , 

Ectoparasites: Y (j^l _ 

Endoparasites: Yf N/_ 

Ear-

Part ial ( W h o l e (cude OB) 

Saved Discarded iciidc o 

Saved Discarded iatoe» 

T^C i/»n 1*1 

Male 

L Testicle 7 c l ^ ^ 1 ^ ^ 

R Testicle: L B ^ ^ * * ^ W i - ^ c F ^ S ^ 

fl,d67 
Testicle Wt; 

Seminal Vesicle: 

Epididymis: Conv. 

LJ^J^C 

Female 

Left Ovaiy L_ 

Right Ovary L_ 

/ 

W_ 

W 

/ 

C A-t 

Large (mdB on.) 

Ovary Weight L_ R 
/ 

Placental Scars L A: 
Embryos L 
BMC lo tBoon nMim) 

R_ Of I 

Mammaries: Small, Large Lactatlng (dnkiaB) 

Vagina: Inactive Comified Turgid Plugged (on 

Repr. Stage: Nulli Semi Multi (ci>ck<n:) 

Uterus w/ Ovaries w/o Ovaries 

ORGAN 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

WEIGHT fflSTO 

^•fi/A , Y (g) 

iLJ.4^f?f^ Y ^ N ; 
Y N 

PRESERV. 

,J 
, • ' " • 

COMMENTS 

Y N 
Y N 

/ 
5ki^ -̂  

l i v i e r v^ t ' ^ / U ' ^ ^ o V i N " - ^ • 9 b I^VS. 

file:///acP.r


Dorsal Pelage Color Ventral Pelage_ . Side Pelage_ 

Age Based on Sex Organs: 

Age Based on Body Size: 

Age Based on Pelage: 

Juvenile 

Juvenile 

Juvenile 

Subadult 

Subadult 

Subadult 

Adult 

Adult 

Adult 

(eiicbsB) 

(cifckcnc) 

(mdecai) 

Comments: U ^ 
- ^ 

/-.-,.. - j . i ^ - if(i- ;,-,/,-i^-' /?•-... k->, ftf-

• ^ • Jo J I - . " : - l t . [ ^ , ,-,- n i ^ l - ' ^ ^ I f . ^ r J " . ' ':• r A - ^ : 2 : u . 

Worksheet: 



Location No. 0%ll93ffC 3 ^ A 3 0^^ A J R 

Site Name r\A L t*\i, Or̂ -p Hvfy-

Collector -MrJ 'U / '^IL- i4 i .y r t ' i • 

Processor P^'f ^"^^ 

Trap Tvpe />»f/->'/i T 

Genus Qiri^f^t . 

T o t a l ( m m ) _ _ £ 2 i I ^ _ _ Tail. 

Weight(g) I ^ ^ 3 9 <y 

A 3 ^ 

Ectoparasites: Y (N^J 

Endoparasites: Y (N 

Sample No. 

Date Collected_ 

E>ate Processed 

;2?S^ 

?////f=? 

? 4 /f ? 

Species_ 

Uve/' Dead/ (ord. a 

Hind Foot 1 1 Ear 

Partial / ' ^ o l e ^ (ci.d.«i 

Saved Discarded «uefeoo 

Saved Discarded 

I L 

Male 

L Testicle: L_ 

R Testicle: L _ 

W 

^ 

Testicle Wt: L_ / 

Seminal Vesicles Small Large (coskioB) 

Epididymis: Conv. Not Conv. (cudeoa) 

Female 

Left Ovaiy L //tr^rv W '^mrr\ 

Right Ovary L f.^nm W f / ' m m 

Ovary Weight L A A ' , , / R D ^ n C ^̂ A 

Placental Scars L — R 

— R Embryos L Wp 

Mammaries: Small Large Lactatlng (antoocB) 

Vagina: Inactive Comified Turgid Plugged (eBat.aB) 

Repr. Stage: Nulli Semi Multi (einbcn:) 

Uterus w/ Ovaries w/o Ovaries ^ 

ORGAN 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

t 

WEIGHT m S T O PRESERV. 

'̂tab^ (2) N _J_ 
0 .^30 . Y 

COMMENTS 

(^)0.^13 /IE)OJi^OY ® 

(i.')oiUj(})'o7vr<7 Y V 
Y N 
Y N 

:ii = y.rrj 

_Cl 
xi 

v o r i ^ c5v V-Jec 71Us\o ^c^.^t'\c - ^ ^ ^ 5 

%\^ -> L?.0 j 



Dorsal Pelage Color Ventral Pelage. Side Pelage. 

Age Based on Sex Organs: 

Age Based on Body Size: 

Age Based on Pelage: 

Juvenile 

Juvenile 

Juvenile 

Subadult 

Subadult 

Subadult 

Adult 

Adult 

Adult 

< « ^ - , 

(cbcleaB.) 

(onboB) 

Comments: f J l ^ O ^ J i ^ColoraU(ry\ U ^ ^ cre^iAi.Ji etJop^ ^£. U ^ i - L i n . <Jr /,V€/-. 

' ^ fli/n i r ^ V i r i r J . 

. 5 ^ ^ / . , . , ! / / Q g y i 

Worksheet: 



Location N.» 0 ? f ^ " 1 1 f l C l ^ O l Q C lf\Tl. 

Site N a m e _ J l s J f i ! r i £ ^ L 2 i 2 

Collector 

Sample No. ^'k'i-

'^^^-tf^ M:i.u..r,: 
Processor t O r ^ y i ^ i - H o r Q U ^ 

Trap Tvtae Le.<j V\/)\cX 

r ' ) W r g a - V - r c . Genus^ 

T o t a l ( m m ) _ _ £ S i _ l l _ Tail "AcJ? ^ ^ 

Weigh t (g )___k3LS 

Ectoparasites: ^ [N^ 

Endoparasites: Y / N/ 

Date Collected. ^->^?7 

Date Processed. 

L i v e ( ^ ^ p e a d > / ( e i r d . on) 

Species /^< b<' - r n i c a 

Hind Foot 7c; i ^ l « n _ Ear-

Part ial ( " W h o l ? ) (ciK.ke») 

Saved Discarded (cuebo 

Saved Discarded (act. < 

;i.7 vntv 

Male 

L Testicle: L J K w W 

R Testicle: L _ _ _ L : : i r : : _ W H ' ^ ' K 

' . ^ t<K>K 

Testicle Wt: L . O S S j R , OC?e, C --

Seminal Vesicle: Small Large (cif«i.i») 

Epididymis: Conv. Not Conv. (O»IS«B) 

Placental Scars L 

Embryos L 
^•ok ID nODra SBmcBl 

Mammaries: Smqn Large Lactatlng IOMK ,̂ 

Vagina: Inactiy^ Comified Turgid Plugged (d 

Repr. Stage: Nulli Semi Multi (cinkm) 

Uterus yW/ Ovaries w/o Ovaries 

ORGAN W E I G H T 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

HISTO 

(?) N 
Y ( N / 

Y w 
C5>N 

Y <fil 
Y N 
Y N 
Y N 

PRESERV 

0" 
• n " 
0' 
0* • 

COMMENTS 

rV J . ^ j / . 

<<>.n) 

^^'i 
,-va- r V w r ^ U b \ o bc^-^bv^-as.'c'fe^j 



Dorsal Pelage Color Ventral Pelage. Side Pelage. 

Age Based on Sex Organs: 

Age Based on Body Size: 

Age Based on Pelage: 

Juvenile 

Juvenile 

Juvenile 

Subadult 

Subadult 

Subadult 

Adult 

Adult 

Adult 

icintaoKi 

tcirelDoBc) 

(circbooB) 

Comments: ^ .MUK Ji*.. / « ; ^ *v r-f. c t t . » ^ ^ . \o6< ^ mt^M, '*J . 

Worksheet: 



Location M» •̂ -f> | Q C) "^ (f̂  C ^3 \ & Vf) 1 r r \ ^ 

Site Nlame i Q ^ <«. <̂ r>ĉ ^̂  Of? \C\V>f^r 

Sample No. ^ 7 / 

Collector U c y ^ VLirt^S ' , : ^ lApfeVLcr tir^^V>>^.>.w^ 

Processor VV\<:»-\-4- JV,lr̂ î L./̂ -> . 

Date C o l l e c t e d _ _ ^ l l £ l j ^ L 

Trap Type. LejUki 
Genus Cj r\ActTt/'t 

Totalfmm^ u l M W 

Weight{g)___1^13i_S. 

Ectoparasites: Y ( N J 

Endoparasites: Y / N ) 

Date P r o c e s s e d _ _ S l l l l l l l . 

Live (Dead) (cifeteoB) 

Species ^ tU^ 'AUvYr . 

Tail ^^6?^w/v Hind F o o t _ J l 2 j h t o . s Ear M 
Partial (^whole) tcuckcoei 

>»S>VS (--I q .^V.,-0 

Saved Discarded (cnck < 

Saved Discarded <«<*. < 

Male Female 

L Testicle: L 1 ^ r r , r ^ W / ^ t i o ^ Left Ovary L_ 

R Testicle: L_^^fl2in___ W /AmH% Right Ovary L_ 

Testicle Wt: L . ^ 7 ^ R - ̂ ^ C / 7 V V c Ovary Weight L. 

Seminal Vesicle: Small /Largel (antecsi 

Epididymis: ConVj,.,yNot Conv. (antoaos) 

Placental Scars L_ 

Embryos L 

W 

fif 

Mammaries: Sinkll Large Lactatlng (cmdm) 

Vagina: Inactive Comified Turgid Plugged (OJCKK 

Repr. Stage: Nulli Semi Multi (câ >mm) 
/ 

Uterus /w/ Ovaries w/o Ovaries 

ORGAN WEIGHT HISTO PRESERV. COMMENTS 

lut^Hs 

'h'iki. 

-k 

-CL 

Uver 6 ' J . S ^ H S ( ^ N 
Spleen SAJ Y . ^ 
Adrenal V. - .465j V^-'.iii^Y (H> 
Kidney L-H S C , O-.^ltlC- (£> N 
Thymus .C ' i<j ^ (£) ^ ^ 

Y N 
Y N 
Y N 

•SkV u'lfjW^ S c a j 

V'uupif^wH - t - ' ^ i ^ J g - ^ t j i d t 



Dorsal Pelage Color Ventral Pelage. Side Pelage. 

Age Based on Sex Organs: 

Age Based on Body Size: 

Age Based on Pelage: 

Juvenile 

Juvenile 

Juvenile 

Subadult 

Subadult 

Subadult 

( j^dul t^ 

/ A d u l t , 

/ " A d ^ 

X'teiidsoB) 

/ « « i . o « ) 

' ( c i rokm 

Comments: , i ,^/iaar (/fVcofc'-^-h'rxj- ^y, / i V c ^ . i/ />T<V d \*->^ ( r .U . Ri-.h c<'ft<$ fo-^-h-. 

Worksheet: 



dfi. 
Location No. Q ^ O ^ l 3 ^ ^ B C ^ \ O •?>OM. r ^ 0 . Sample No. p - ^ T O 

Site Name ^ . - \ . «.>XN-7/VS R < O g < ^ Date C o U e c t e d _ _ _ J l I M f \ 3 _ 

r.Qllector ^ r v O K /t/?;/:^g H ^ j r r i f 

Processor f A . L > J I A C > U ^ . > ^ 

Trap Type I. ̂ ^ lsr^\A 

Genus Or^Ac^^r -c 

Ectoparasites: Y ( ^ _ 

Endoparasites: Y / N/_ 

Date Processed, ? h i U ^ 
U v e D e a d (cirds an) 

Tota l (mm)_Si i i ia Tail ^ 7 C r '»^'* 

w îyhtrp^ I M P ^»>^ 

Species 7 C U«>4-i>;/- r . 

Hind Foot 7 i »»>v\ Ear o/M >YMI»^ 

Partial Whole (eiick<m 

Saved Discarded iaî <*m) 

Saved Discarded (ant. OK) 

Male 

L Testicle: L_ 

R Testicle: L 

f W r 
1 w i) 

Testicle Wt: L C-Otf R O ^ C T T C 

Seminal Vesicle; /^Small; Large (dn:b<n 

Epididymis: Conv. Not ConvT^ (ci«t«») 

Female 

Left Ovarv L 

Rieht Ovarv L 

Ovaiy Weight L 

Placental Scars L 

Embrvos L 

W 

W 

R ' ( 

/ R 

R 

^ 

Of 

Manmiaries: . Small Large Lactatlng (cnb ea) 

Vagina: Inactive Comified Turgid Plugged (cm 

Repr. Stage: Nulli Semi Multi (cosbeB) 

Uterus w/ Ovaries w/o Ovaries 

ORGAN 

Liver 
Spleen 
Adrenal 

<Kidney 
Thymus 

WEIGHT m S T O PRESERV. COMMENTS 
\ ^ 

.aaus 
-Ll l # : 

S> N 
Y (S) 

i. i:.c<tS- /C r . / f l ^ Y ( N ) 
(PV 

UI2. .^(S> 

<;WV< v..oH|U " ^ ^ ^ "^J 

. i i : 

/ Thymus /) A> /̂X _ J ^ Q^ J21 

Y N 
Y N 

/ty*-? 5/ ' 

l a i i ^ ^ N d'c 

u,̂ v-̂ vsV t^ Vv*' ^( Ls\ o ic.v-v.ofe ^ "s - i ^ ^ 

http://ic.v-v.ofe


Dorsal Pelage Color Ventral Pelage____^ Side Pelage. 

Age Based on Sex Organs: 

Age Based on Body Size: 

Age Based on Pelage: 

Juvenile 

Juvenile 

Juvenile 

Subadult 

Subadult 

Subadult 

Adult 

Adult 

Adult 

( c u d . esc) 

(eircbase) 

( c i r a b a v ) 

Comments: 

Worksheet: 

N 



Sample No.. 

Date Collected 

Location No. 1 2 0 ' ? - ' t 3 B ( S l 3 o S 0 3 

Site Name KfiLArwAZ-Qg- ^^M^R 

Collector M(\<g H-A t̂ef£(S f C D f ^ ) 

Processor 3/OViTZ. 

Trap Tvpe VS" t > D U e L £ CotC_ 

Genus C^Jb^Tfg-A 

Totalfmm^ 5 ^ 3 0 fHM Tail 230-S"fv\iv\ Hind Foot ^ 1 f^l^ 

' i \ \ o \ l ^ - "Xr ^ 

iz.fe.1^3. 

Date Processed 12./( O I 9 3> 

Live ^eadJ){dreieont) 

Species Z-i B gTH ^ C U S 

Ear 

Weight(g). 1(77.7 OLrcAS^ (•fartiaj) Whole ( 

Ectoparasites: Y / ^ ^ ^ 

Endoparasites: Y / K 7 

ctrde one) 

Vh>fw^v^ e r-^pK r to. ?L.:i\ Saved Discarded (arucc 

Saved Discarded (drde OM) 

Male / ^ / ^ 

L Testicle: L W. 

R Testicle; L W 

Testicle Wt; L 

Seminal Vesicle: Small Large (dmeonc) 

Epididymis; Conv. Not Conv. (drdeooe) 

Female 

Left Ovary \._8j^f*_ W ^Af/*f 

Right Ovary L ^ ^ . W ^fn^. .OOG^y 

Ovary Weight L 0 ^ ^ R >0fc2.2>< C 

Placental Scars L o R 5^ 

T. w T A / / A 
Embryos L R 
bade to record methca) 

Mammaries: Small Large Lactatlng (drdeooe) 

Vagina: Inactive Comified Turgid Plugged (dr̂ eona) 

Repr. Stage; Nulli Semi j^luitA (drdaono 

Uterus w/ Ovaries //. Z-Z-l ^ w/o Ovaries 

(if prcKni. use wortsbeet on 

ORGAN 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

v^rfi"^-
^ 

WEIGHT HISTO PRESERV. COMMENTS 

A. Y N 
Y N 

. r j Y N 

uterus w/^1 |[.;213 

/•<;7»/^ i Y N 
^ Y N 

Y N 
Y N 

* W/D SCCtî A 

•7 / / <-v-ciij h i -

C 5TcTf-n7 
^35..^^, 

^ Z i 

(o«r) 

j L u . ^ .WM7L7 



Dorsal Pelage Color Ventral Pelage. Side Pelage. 

Age Based on Sex Organs: Juvenile 

Age Based on Body Size: Juvenile 

Age Based on Pelage: Juvenile 

Subadul t Adul t (cin:le one) 

Subadult Adul t (dnne one) 

Subadult Adul t (drdeone) 

Comments: 

• V H M W H H H M m M H B 

r 

• 
t * • » • •*'*.*' 

• . - ' • ' . " . ' • ' * • ' • • 

* t . 

a. 
' • • ' ' \ 

Worksheet: 

S'-7)4 J 

V f 7<?: J. 

f . VA-' ; • . 

• . ' i r : 



Location No./3<J^?^ ^ j y / ^ ^ ^ ^ / j - S o S t ^ / t 

Site Name )^^\c.*>f\o.7oc> t C y y g r 

Collector M l \ t . e {^c^rry'-^f C l > t ^ 

Processor p(^c<H^ L)a>^oKo^ 

Trap Type ^ . ^ ^ ^ ^ ^•^\<^<^\. 

G e n u s _ C J j p A ^ 

TaU Totalf mm') 5 1 ^ 

WeiphUpl * 7 ^ ^ - 7 < y 

Ectoparasites: Y N 

Endoparasites: Y N 

3vB 

Sample No. 1^ f O ' ^ ' ^ - 7fe>S 

Date Collected l t / o ^ / ' i J > 

Species 7\og\ki(L. 

Date Processed [d^j iol^ '^ 

Live J O M J I / (drde one) 

Hind Foot 70 Ear 

Partial Whole (drde one) 

Saved Discarded (drde one) 

Saved Discarded (drde one) 

Seminal Vesicl^ Small Large (dtttaooe) 

Epididyrrji^ Conv. Not Conv. (drdeooe) 

Female 

Left Ovary L_ f W ^ 

Right Ovary L £_ W ^ 

Ovary Weight L <̂ //«̂ <̂  R 0 > O'̂ 'j C 

Placental Scars L R 

(if preacnu use wortjtaeei on Embryos L •—— R 
back to record inetiici) 

Mammaries: Small Large Lactatlng (dndaoBc) 

Vagina: Inactive Comified Turgid Plugged (dixteone) 

Repr. Stage: (Nulli^emi Multi (drde one) 

Uterus w/ Ovaries " w/o Ovaries 6, i '^5~ 

ORGAN 

Liver 
Spleen 

WEIGHT HISTO PRESERV. COMMENTS 

Y N 
Adrenal L C*lS2_S_jULA Y N 
Kidney u- U i f K J , ^ q (?) N 
Thymus ^. r/V Y N 

Y N 
Y N 
Y N 

//Pj- k-:L.^ n^A-J J ) , < J ' ^ 



Dorsal Pelage Color Ventral Pelage. Side Pelage. 

Age Based on Sex Organs: Juvenile 

Age Based on Body Size: Juvenile 

Age Based on Pelage: Juvenile 

Comments: 

Worksheet: 

Cy^c>~yyr> (/0+-
(VD 5 

2 n ĵ 



Location No. .^^''Qg^B E ^ ISC^'EOM H \ l 

Site Name ^^<X\<^w-»e^^7o r̂  iCiVift^ 

Collector --^f k^ ^ O v P n ' S ^ 

Processor • f f \ ^ A ^ LjMACTVroe- H , ! ^ j ^ 

Trap TVpe P r v h U ^.,ril 

Genus 0 rlA^W-rA. Species. 

Sample No. / A / O f J ' ^ b l 

Date Collected / .^ A / * ? " ^ ^ 

Date Processed \ ^ h o / ^ 3 

L i v e ^ M ^ (drdaona) 

Total (mm 

Weight(g), 

^ 5'M0^^r»*-^ Tail rP ̂  O T^r^ Hind Foot 7 0 w » > s Ear 

Ectoparasites: Y/^ N 

Endoparasites: Y [N. 

Partial Whole (atdeone) 

Saved Discarded (dixMe one) 

Saved Discarded (drde one) 

Testicle Wt: L X R C 

Seminal Vehicle: Small Large (or^ one) 

EpMid^nis: Conv. Not Conv. (drde«») 

Female 

Left Ovary L 

Right Ovary L 

Ovary Weight L_ 

Placental Scars L 

Embrvos L '— 

^ w Y 
^ w r 

O.blH R 0.05J C 

"^ R " ^ - ^ , 

R . (if proenu UM worksbcei on 

back to reoonj tnctlics) 

Mammaries: Small Large Lactatlng (drdeooe) 

Vagina: Inactive Comified Turgid Plugged (aidaone) 

Repr. Siage/^ NulliJSemi Multi (drdeooe) 

w/o Ovaries 0- \ 6 ' h Utenis w/ Ovaries 

ORGAN WEIGHT HISTO PRESERV. 

Liver 3 , . l - H ^ _ - t r 3 : ^ ^ Q Y ^ 
Spleen f . 3 1 - / Y N 
Adrenal ^ o• 0̂ <̂  ^ ' Y N 
Kidney i. I.H5A R A ,^9f @ N 
Thymus rt, ^ ^ 3 Y N 

Y N 
_ _ _ _ _ _ Y N 

Y N 

COMMENTS 

Ac njh^ ' t r t f g / t z: 
f^fiJ- IrrJn,..^ »ark,t 

(c«r) 



Dorsal Pelage Color, Ventral Pelage. Side Pelage. 

Age Based on Sex Organs; Juvenile ^Subadult 

Age Based on Body Size: Juvenile ( ^ubadu l iy Adult (drde 

Age Based on Pelage: JuvenUe Subadult 

A d u l t (cffbe one) 

one) 

A d u l t (drde one) 

Comments: 

Worksheet: 

7 ? 3 

J(̂  IPT^ IShJL Iv^^ ?7.^r 



Location No. / 3 0 R Q ? ft <^^ I d O S 

Site Name M Otv^a -7 r i6 ^ 'L^-gr 

CoUeaor y ^ , ' \r ^ LLri-,K. 

Processor / ^ O L U - jTV.i^/^/^c'g 

Trap Type_U£ 4/^vvc ( 0 / 7 

Or>A^&%^ f Cv Genuŝ  

TotaKmm) S V \ 

Weight(g); ^ £ : ^ n ~ ^ ^ } > ' 7 . ^ S ^ 

Tail a^M 

y-
Ectoparasites; Y N 

Endoparasites: Y N 

Sample N o . J H f i i L A r j L f e i . 

Date Collected / 2 / ^ 9 3 

Date Processed l^ffo/Cf T; 

Live 0eai (drde one) 

Species 7 \V ,«»VV\KU 

Hind Foot C»^ Ear 

Partial rWhole) (ardeone) 

Saved Discarded (arr̂ e one) 

Saved Discarded (dtcieone) 

Male 

L Testicle: L IIK»V W Siy\v<r 

R Testicle; L Sfimrv^ W b»*.v^ 

Testicle Wi: L.OT) R a O ^ t - C 

Seminal Vesicle: /SmauN Large (drdeooe) 

Epididymis: Cony-Rot Coiw/ (arde one) 

Female 

Left Ovarv L 

Right Ovary L 

Ovaiy Weight L 

Placental Scars L 

Embrvos L 

W 

W 

R 

R 

R 

— 

C 

(if oreaenL uae wortiheet on 
back to record metrics) 

Mammaries: Small Large Lactatlng (drde one) 

Vagina: Inactive Comified Turgid Plugged (drrieone) 

Repr. Stage: Nulli Semi Multi (ardeone) 

Uterus w/ Ovaries , w/o Ovaries 

WEIGHT HISTO PRESERV. COMMENTS ORGAN 

Liver ^ Z . i S c 0 N 
Spleen ^HJJTc, Y N 
Adrenal L-.tJir\^ f^'-Qb'^t Y N 
Kidney e.--3.iQc L-i-H^-^ Y N 
Thymus Z S ^ I Z Z Y N 

-* . Y N 
Y N 
Y N 

(owr) 



Dorsal Pelage Color Ventral Pelage. Side Pelage. 

Age Based on Sex Organs: 

Age Based on Body Size: 

Age Based on Pelage: 

A d u l t (arde one) 

A d u l t (drde one) 

A d u l t (arde one) 

Comments: 

Worksheet: 

}u^ iy^^ i 3 . L H 3 -mAiioAof ' " ^ J 



Location No. S i rS f 0 3 0 1- M1^ 

Site Name f^JuMtzj^^ Av^./-

Sample No. { ^ 1 0 1 5 " f ? ^ 

Date Collected /A I 9 / ^ 3 

Collector___4i^£_^ r r i f ' 

Prncfi.s.<;or ? / , / Kir>/\ 

Trap Type / ^ ^ ^ r^ '^ ' J 

Genus On/.l,.Xr.. 

Date Processed / , J / / / T / f 3 

L i v e i p e ^ d (aitieooe) 

Species ct^l.-rH^:,.,jc 

Tail 212L 
K 9 

TotaUmml S l i ' j 

weight(g^ J J ^ r ^ % 3 ^ / 0 71. f J 

Ectoparasites: Y n i ] 

Endoparasites: Y / N ] • 

Hind Foot IL Ear 

Panial Whole (drde one) 

Saved Discarded (drde one) 

Saved Discarded (drdeooe) 

Male 

L Testicle: L /oi 

R Testicle: L /o3 

Female 

W 

W z. 
Testicle Wt: L _ M « _ R _ 0 ^ 1 7 / C 

/Large) Seminal Vesicle: Small ^i^rge) (drdeooe) 

Epididymis: /Conv. j Not Conv. (drdeooe) 

Left Ovary L 

Rieht Ovarv L 

Ovary Weight L 

Placental Scars L 

Embrvos L 

W 

W 

R 

R 

R / 

C ^ 

y 

back to record methci) 

Mammaries: SmallXLarge Lactatlng (drde CM) 

Vagina: Inactĵ /e Comified Turgid Plugged (drdeooe) 

Repr.St^e: Nulli Semi Multi (drdeooe) 

J^ertis w/ Ovaries • w/o Ovaries 

ORGAN 

Liver 
Spleen 

WEIGHT HISTO PRESERV. COMMENTS 

HT- . l l - l 
O'^^f 

Adrenal ^ tf,/y,? /? 0,17-3 
Kidney t. / 3WJL * R 3.0yO 
Thymus n , l - l1 

^ N 
^ N 
Y N 

^Y^IN 
T N 
Y N 
Y N 
Y N 

L^cw ^ J ^ p.,A'r.i ,:?. ' fqii 

(o«r) 



Dorsal Pelage Color Ventral Pelage. Side Pelage. 

Age Based on Sex Organs: Juvenile Subadult 

Age Based on Body Size: Juvenile Subadult 

Age Based on Pelage: Juvenile Subadult 

ooe) /̂ Cdiill V ^ 

- A d u l t (drdeooe) 

Comments: 

Worksheet: 

Tb-W-/vt^ iA cJ-t • i 3 s 7 3 

\(u\v\t^ t o t - -v.-^7 ^ 

V7. n . 



5636 O lo G ^ f i _ 
Location No.. 

Site Name n i \ ( ^ l ^ c ^ t £ ? L > 

Colleaor 

Ri^ 
/h; ^ l-L^rlc 

Processor l o n c y j r ' ^ ( "TTg^«c ^ 

Trap TVpe Cong; S^rif^e; 

Genus f ^ A c -m:^ 

Total(mm)_ 

Weight(g)_ 

/ ^ O . H - 1 Tail ^'^O. ]AA.y%^ 

^^L. '̂) 

Ectoparasites: Y ^ i^_ 

Endoparasites: Y ( N / _ 

Sample Uo. U I O ' T I - " ^ ^ ^ 

Date Collected / ^ / ^ p / f ^ 

Date Processed ^^ / Q̂ / ^ ^ 

Live (^^5 (drde one) 

Species ? ; l - .^4A (C^j-

Hind Foot 7c:3 i / v i k ^ Ear 

Panial Whole (dme one) 

Saved Discarded (arete one) 

Saved Discarded (drdeooe) 

Male 

L Testicle: L ' - ' 

R Testicle: L (Hwiwv 

mm W /O »̂ <̂  

W / ( ? " * . 

Testicle Wt: L j J / ^ R J 0 O _ ^ c_ 

Seminal Vesicle: Small Large (drdeooe) 

Epididymis: Conv. Not Conv. (drdeooe) 

Female 

Right Ovary L 

Ovaiy Weight L 

Placental Scars L 

Embryos L 

W 

R 

R 

X 

_ 

C 

(if preaenu uae wottabeet on 
back to record oseirics) 

Mammaries:/Small Large Lactatlng (drdeooe) 

Vaginaj/lnactive Comified Turgid Plugged (dnieooe) 

Repr. Stage: Nulli Semi Multi (arcieone) 

Uterus w/ Ovaries w/o Ovaries 

p-
n-

•L 

L 

ORGAN 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

AcXiV»«5,l 

KCd/kw^ 

WEIGHT 

^/ .013i^ 
' - JOMc; 
' 0 ' ^ 3 

3 . 0 3 S , 
.MfeWft 

.1 13 

l ,yG 

HISTO 

Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

N 
N 
N 
N 
N 
N 
N 
N 

COMMENTS 

L / n L J L 

/ ^ / y ^ ' c 7 

(over) 



Dorsal Pelage Color Ventral Pelage. Side Pelage. 

Age Based on Sex Organs; 

Age Based on Body Size: 

Age Based on Pelage: 

Juvenile 

Juvenile 

Juvenile 

Subadult 

Subadult 

Subadult 

Adult 

Adult 

Adult 

(drdeooe) 

(drdeooe) 

(cinieoae) 

Comments: 

Worksheet: 

/bMi^ ) 

. , - V v ^ 

4 (flU-trj**^ 



iNo.!ll i£lM^12..M. Location 

Site Name Kf̂ LfKf̂ AZf)!) l ( ( v7£ 

Collector J k ) - ^ ^ /iy(^t^ Ur.'-r2J> 

Sample No.. / a / 3 ' 7 3 - •^Oi 

Date Collected f z f i u h s 

Processor HixikjMnr Date Processed 7|5"/?3 

Trap Tvpe /< S /)OM/-^(bl^ t̂)6TTft)LA 

Genus Mu^T^/.A Species [JlSON 

Live Dead^ (drde. 

Totalfmm^ 5^^(V\^«^ Tail H O i^ w Hind Foot 2^^ i,\\<^ Ear_^;21. 

weipht(ĝ  Id i^z j Ciifra.^s u^iiUrJ-^/i ( P a r t i a l ) W h o l e (ardeone) f ^ ^ ( p f . ^ j 

3'0'}-Z<j Ectoparasites: Y N 

Endoparasites; Y N 

jf^^'f . 

n a 6'' . Male 

Saved niscarclet^ (arde one) 

Saved Discarded (orde one) 

,|tiu,-v^ , 
/ L Testicle: L '̂ 3>i>^<^ w Z' 3 rw. 

{^^I.AVW' R Testicle: L ^ " ^ ^ W 1 ? n^ / s 

Female ^̂  M 

Left Ovary L W_ 

Right Ovary L. W. 

Ovary Weight L R Testicle Wt: L^^-3^nR d - ' / ^ . C 

Seminal Vesicle: Small (llarge •) (drcie one) Placental Scars L_ 

Epididymis: /^onv., Not Conv. (drde one) (if prcaenl, uie wort«heei on 

T ^ i •hr)iv\r^t' 6 O r ^ ep\j.iciufv[.(^ 

Embryos L R 
back to record inetrici) 

Mammaries: Small Large Lactatlng (drde one) 

Vagina: Inactive Comified Turgid Plugged (drcjeone) 

Repr. Stage: Nulli Semi Multi (drdeooe) 

Uterus w/ Ovaries w/o Ovaries 

\ 

ORGAN 

Liver 
Spleen 

Kidney 
Thymus 

WEIGHT HISTO PRESERV. COMMENTS 

3hjkS. Y N 
Y dS> 

Adrenal l^' 6./327^ 0^0%l'-.Y N 

\A^V__ **i N 
•^ -V XT Y N 

Y N 
Y N 

J 2 ^ 
^ a ^ 

7 U / / ^ C ^ / S ' 

' 'D^C^Cf 

^ •VUAA'J-



Dorsal Pelage Color Ventral Pelage. Side Pelage. 

Age Based on Sex Organs: Juvenile 

Age Based on Body Size: Juvenile 

Age Based on Pelage: Juvenile 

S u b a d u l t A d u l t (drcleone) 

S u b a d u l t A d u l t (drde one) 

S u b a d u l t A d u l t (drdeooe) 

Comments: 

Worksheet: 

^67-2 3 

n.si j Tt-hd 
5/.2. 

^ ^.7J 

t o e -fti' U,m , Sif(jiŷ (̂xA 

S J 

'i^f:>v,,^-fe/ia.(x^ iv\ k'U^v^. ^CM 



Location No. /g?g9 Q ^ R <? '•Q n ^ ' ^ 1/t< 

Site Name k̂ Cx \CA vy>(-v -•> nr. Kvv ^ T 

Collector / 1 \ \ L Q [ ^ C C T , ' ^ ( Cb^-^ ) 

Processor •'^>4-V LViv->o\n<je . 

Sample No. f^ff^'^'^ - ^<J7> 

Date CnllertPfi / ^ i / C y n ^ 

Trap TypP / A d k l Ct^;l Ifc. Ln/A 

Genu.s y7f;C. 4-^ II 'CCK^ 

Total(mm') ^ i / ) ^ ^ ^ Tail ^ ' i ^ ^ ^ ^ - Hind Foot /!> rm 

Species. 

Date Processed. 

Live (Dead/ (™̂« <»«) 

- ^ \ ^ 0 ^ 

/P '//-̂  A3 

Ear 

: one) Weight(gVx /̂f) /:,.y<.r,«jAv>c^^ .colours fc.n\g-^^^tctA^a<.L.- part ial / Whole (drde< 

Ectoparasites: Y N . Saved Discarded (drde one) 

Endoparasites: Y N Saved Discarded (drdeooe) 

Male ._ 
/ S ^ t * \ 

L Testicle: L "T^^-^^uh^ W S 'AI*^ 

R Testicle: L / ^ f̂ ^ W <̂̂ H>c 

Testicle Wt: L . <3jr R ^ C 

Seminal Vesicle: Small Large (drdeooe) 

Epididymis: Conv. C i ^ C o n v . ^ (drde ooe) 

Female 

ORGAN WEIGHT HISTO PRESERV. COMMENTS 

Liver ^rVq 0N 
Spleen .^"^-0^3^ Y N 
Adrenar'''^3'^'^?<>? ^g-rolfg Y N 
Kidney L-!L2^Ut3J> ^ N 
Thymus .^'^Ic. Y N 

-̂  Y N 
. , Y N 

Y N ^'>- ^ ^ y ^ 

'̂  uj\\-\rcv\ pelT 

(cwr) 



Dorsal Pelage Color Ventral Pelage. Side Pelage. 

Age Based on Sex Organs: Juvenile CgubadujK Adult 

Age Based on Body Size: Juvenile ^ubaduli^^ 

Age Based on Pelage: Juvenile Subadult 

(drde ooe) 

A d u l t (drde ooe) 

A d u l t (drde ooe) 

Comments: f̂ t\\r*^c^^ o.rr\u<>A. ^}-Lf>^ \ ^ pfbff<><'ir>^ 

7*r -^ 

Worksheet: L ^L^^ r - J o t - W 6 v b ^ 

full Xo/on- .B^ '^^^ 
^ ^ ^ J ^ ^ ^ ^ ' ^ " ^ ' ' ^ " ^ " ' ^ ^ ' ^ - ^ ~ 9.««ws-iV-^ef/«^ 

&y»> \yN.V twT.yse iA;y/(:ovsv%<»cV-'«. \o5JL>c:'- 3 ^ ' C i ^ 

f o i l i hv r^CV, - B.(bOo 

no S^rn<>-tlo Con-f^tnf^ 

5 ^^.7 / 'J 
M/ft /"^^! u/f 



Location No. I-^JJ '^3 B G f> iOl -03MK 

Site Name /^^'-/iUvt^ ygn? t^lv-t^ 

Sample No.. / ^ h ' i d - SOS' 

Date Collected /A lnhj> 

Collector M^\^ l-lzJ-n'; 

Processor P ^ . l K'i ' / * i Date Processed /2 / /<- / '> \ 

^./^VVt OC^L/ J / O Trap TVpe 

Genus AL-Ur^jf^ / lAusU 4 

L i v e O e a d N (drcteooe) 

Species U / ̂  :̂>v\ <^ ^^^<j-s<t\ 

Total(mm)_ / • / / Tail II£- Hind Foot ^H. 5 ' Ear 

Weight(g') Wo li^i-. kumtM 61 canljAk . j e ^ • UH, ^-n /Pfrtia?) Whole (acoe 

Ectoparasites: Y ( N J 

Endoparasites: Y (N ) 

Saved Discarded (drde one) 

Saved Discarded (ardeone) 

Male 

L Testicle: L. 

R Testicle: L 

i £ . w_7;2-

W / 3 A3L 

Testicle Wt: L . ' fr¥f^^ /••30? Q 

Seminal Vesicle:([^2Snialy Large (drde one) 

Epididymis: Conv./^Not Conv (drde one) 

Female 

Left Ovarv L 

Right Ovarv L 

Ovary Weight L 

Placental Scars L 

Embrvos L 

W 

W 

F 

_ R _ 
back to record foettki) 

(if prcaeiu. uae workabcet on 

Mammaries: Small Large Lactatlng (ardeone) 

Vagina: Inactive Comified Turgid Plugged (dnrkooe) 

Repr. Stage: Nulli Semi Multi (drde one) 

Uterus w/ Ovaries w/o Ovaries 

ORGAN WEIGHT HISTO PRESERV. COMMENTS 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

^ 7 . VS-/) ( Y J N 
3 . 0 0 ^ Y N 

L O.DHr A- O.^il Y N 
^ y.?/r /?. ; } . 5 J / ' * ^ N 

/?,=?-?/ Y N 
Y N 
Y N 
Y N 

S£. C-h',.'î  'h^h.r, 4 . - L/(.-H) 

^ ^ 

' ' - • ^ - ^ • ^ 
• / ^ 

(ow) 



Dorsal Pelage Color. Ventral Pelage. Side Pelage. 

Age Based on Sex Organs: 

Age Based on Body Size: 

Age Based on Pelage: 

Juvenile 

Juvenile 

Juvenile 

Subadult 

Subadult 

Subadult 

A d u l t (arde ooe) 

A d u l t (drcte one) 

A d u l t (drde one) 

Comments: A,>v , / . / ^^^.v/ 'r/ -P^-;^^? 

Worksheet: 

Er*ypU S-U^'-cC. • ^. ( $ ^ J y 

C c n U ^ k • ^ . S' iS' j ) J t ' a r ^ ol-'^fc, b\cuck , o^d r t i « , / , 

iC.Acvivl U T 



Location No / P H < 1 ^ P i6 ^ ^ o ' k O ^ 

Site Name k^\gktv>a'7 Qo ^ i O ' ^ f 

Collector / I • v\*̂ <-<̂  S, L ^3> ^ ^ 

Processor M<g>crr \ ^ a < \ o V , ^ 

Trap Tvne ^^if \ g ^ V o \ A 

Genus //cAk\fA»^ <̂  
Total(mm)_^SO_ 

Sample No. I ^ K o ^ ^ - ^ ^ 

Date rolleeted \ ^ / > ^ l ^ 3 

Date Processed '^/CC./l5 

Species. 

Live J^aa (cuck < 

T a i ^ n . ^ Hind Foot P "̂  Ear 
oLP/opel+, 

Ectoparasites: Y ^L,/ 

Endoparasites; Y N 

W T l o l e (circle ooe) 

Saved Discarded (cucb on) 

Saved Discarded (cinks ces) 

Male 

L Testicle: L / 7 

R Testicle: L / 8 

Testicle Wt: LOOOj R 0.'?^q C. 

Seminal Vesicle: Small Large (ci>ck>caa) 

Epididymis: Conv. ^ o t Conv.7)(cirefc») Embryos L. 
back to lecord netrioa) 

Mammaries: 

(If pn m m. UK worksbeel oo 

Large Uictating (dnie OB) 

tive Comified TurgidNPlugged (cnaiacn) Vagina: 

Repr. Stage: Nulli Semi Multi (dnbcoe) 
/ 

Uterus' w/ Ovaries w/o Ovaries 

ORGAN 

Dver 
Spleen 

WEIGHT m S T O PRESERV. COMMENTS 

* / 3 . ^ ^ 7 - ; Q . N 
2. 'iot<r Y N 

Adrenal ^'-OVS <-o.o3gj Y N 
""'Kidney i.- ^ .3? j H-^-IHO^ O N 

Thymus , g/-?f Y N 
Y N 

_ ^ _ _ _ _ Y N 
Y N 

g>.̂ Tg<~<i..̂ S 6-pp«Xkr '̂ e.\\ot«3 fT- Color J 

1. ^ c t i u v ^ 

^ >j.-: 
/<" '̂ ̂ ' ->v 

(oipcr) 



Dorsal Pelage Color Ventral Pelage. Side Pelage. 

Age Based on Sex Organs: Juvenile 

Age Based on Body Size: Juvenile 

Age Based on Pelage: Juvenile 

Subadult 

Subadult 

Subadult 

A d u l t (cbda CBD) 

A d u l t (ciida coe) 

A d u l t (eiiek CK) 

Comments: : *Sc«.»NNfbV^ -1 < . I ^ ( P A ' ^ ^ <-^C*^w.fO- -W7)-yfv^ •Vc<- p'^Cf<s>-K, 

Worksheet: (^accV,V O^ S - V D H ^ C ^ V - l . l S C c 

s ^ \^^VfiJt-\>o*ps- " ^ a - S f o o 

L auj er ^ auj-
( ^ ^ • ^ ^ ^ 

7 7 - h _ X lOt i-f/e^yU) IOU3 J 

'lUJ.^-Cy l̂ -C : (J,,i/J 1 
-̂  "Toid k(do^u^ ^.y3 /| 



Location No.. 7 ^ ^ Sa /^ f ' e . Cii.'h Sample No. A/4 

Site Name KcJ*..̂ MK̂ TrT> K;y-u~-

Collector AA;\<̂  •l-\-rrH.i> 

Processor F J ' l K^ J2:L. 

Trap Tvpe UcAnU 

Genus 

Date Collected /^ I /s- l rSi 

Date Processed f z h ( , l ' i 3 

L i v e ^ e a d ) (drde one) 

SlsJUiSU 

TotaKmm') » ? 0 Tall :}0 </ 

Species ^li-r-J'hii..,/^ 

Hind Foot ^ ^ Ear 

e one) 

' " " " V * " " V -; I V asjfc_l 

Weightfg^ u / / p e / / 5 o ^ r n : ; c • w/e /.v---, M/t^, ^ 7 3 , A ^^artiaf) Whole (arci.< 

Ectoparasites: Y ( j ^ Saved Discarded (atoeone) 

Saved Discarded (ardeone) Endoparasites: Y ^J_ 

Testicle Wt: L 

Seminal Vesicl^r Small Large (dttteone) 

Epididymis; Conv. Not Conv. (drdeooe) 

Female 

Left Ovary L W. ^ u<vJt / -^ 'T 

Right Ovary L W 

Ovaiy Weight L - — R — C_ 

Placental Scars L ' R 

(if prcaeOL uae workabcei on Embryos L ' R 
back to record metrica) 

Mammaries: Small Large Lactatlng (drT:ieone) 

VaginayTnaciivejComified Turgid Plugged (ardeone) 

ORGAN 

Liver 
Spleen 
Adrenal i. 
Kidney £, 
Thymus 

WEIGHT 

0.063 fl 0,0 iO 

HISTO 

d)N 
Y N 
Y N 

( Y ) N 
Y N 
Y N 
Y N 
Y N 

Repr. Stage: (uuljjj^emi Multi (drde one) 

PRESERV. COMMENTS 

1. 47<r 

7 ^ . L - J j . a i 

(o*er) 



Dorsal Pelage Color Ventral Pelage. Side Pelage. 

Age Based on Sex Organs: ^uvenjifr' Subadult Adult (drde one 

Age Based on Body Size: 

Age Based on Pelage: 

lovenile) Subadult Adult (drdeooe) 

Juvenile Subadult Adult (drde one) 

Comments: 
~ 

4n 

Worksheet: 

C^^J.Z^ /c-v^r*-- c^rdLv, • 

oT~-t/- C c / c ^ t-CM 

t^'^^-^J 
J. 0 0 ' 

r 7*̂  

5?-.?/^ 2 5 
3Si^^i3L 

'3 
2<, 

•J 

Fcl-I- 7n.¥j 
- ^ . ^ i •• 3 

J 
2 » t > b 



I C 7 1 ( ' ^ l ~ ^ < J I : I a - ^ , I • / f.. 

Site Name r-oS (x.\rro^iac) <-i \.>f C 

Collector A c W i k r r . S r ^ - b f ^ Date Collected [Z hhs 
Processor pr>a\4- ,\)^'v:)V>0< 

Trap Tvpe l 5 7 ^ ^ > . U g Cpy'l U ^ Hot A 

Date PTOcessed_!jJ±i l jJ_ 

Live /Degd-' (n»ck«) 

TotaKmrn") fe^o Tail (mm)_3_\h_ Hind Foot (mm)_j2i£_ Ear (mm). 

W e i g h t f g W o r ^ ^ " ^ ^ \ t>w<-r : Cit,u V.<^)».f><C, \<>,rr (clbV^ ^a•^A^^^^^- P a r t i a l W h o l c (c ixkeo 

Ectoparasites: Y N Saved Discarded (circle < 

Endoparasites; Y N Saved Discarded (circk. 

Male _^^5 

Testicle Wt (g): L i ^ £ l j L _ R . " S t j ? ^ ^ 

L Testicle (mm): L l8rrN«b W_l^_»h j^ 

R Testicle (mm); L f̂ '̂ '̂ ^ W '̂Sf->r>v. 

Seminal Vesicle; ^ l a l l y Large (eudeoBa) 

Epididymis; Conv. <Q^t Conv.^(cgda ami 

Right Ovary^tom): L 

Placental Scars 

Embryos (no.) L. 
woftotaDBt on BBck lo Ruofd 

Of 

Mammaries: Smul Larger Lactatlng (ciiciaoB) 

Vagina: Inactive Comified Tukgid Plugged (ctntcoae) 

Repr. SUgfc: Nulli Semi Multi 

Uterus if/ Ovaries (g) . w/o O v ^ e s . (g) 

ORGAN 

Liver 

Spleen 

Adrenal 

Kidney 

Thymus 

WEIGHT (g) COMMENTS 

/ ^ / / 7 / - 6 7 

(am) 



Age Based on Sex Organs: Juvenile \§ubaduiy Aduh'. <dieb«e) 

Age Based on Body Size: Juvenile /Subadul)' A ^ l t (dreta«) 

m. • ^ - ^ / " ' ' 
Age BaSSr.on Pelaget Juvenile Subadult 'Adult jdic^...) 

Comments: 

•a 

r / u < ^ +'^-^-^ ^^ ' ^ ^ ^ ^ T ^ *) 

Worksheet: 

U>J^^V- \ O^ e v > K ^ j f C 6 ^ c w - ^ ^ . « t . j 

(^«"<-jM o^ \o^«'f~ i*^"^ ~ ^ - ' ^ ^ i 

UJe\C|V,^ Q V p»«l4- DeVo-r<° Scrt^fs ivy 3 5 * 1 . ' ^ j 

(/J^ijhf 0-̂  Scraped nr^knql ~ a i - l 



Location Uo. 0 I Z I ' T 9 O h I Z C Z O S M / ^ 

Site Name ".i^iA'V^AZCO A.ytg.A - ^ ~ ^ f 6 c IvAtv^ 
I ' ' " " " . . . _ 

Collector i > ^ l:'.Ll 6^[ i<, 

Sample No.. 

Date Collected / ^ ^ /••> L-

Processor r '̂̂  l: • ' 7 Date Processed 7 2 j / 2 ^ 

Trap Type tf-fJ ,/^.^fi/Z I 'O Live /Dead ,. (cireio < 

Genus/Species C .^',V"^V 2 ' &; rr- :C J' ^ 

Total(mm). /. /,'. ' ^ "^ Tail (nun'> ^ '̂S-i ^ i^ Hind Foot fmml / fc AI AI Ear (mm). 

Weichtro) l i ( . : H ^ ~ l i ^ W j ^ ' 0 ^ ! ' 1 C i L \ M ^ ^ ; Partial Whole' (ci«to.) 

Ectoparasites: 'Y N '^^iC^: 'AJ^ />T •••; 

Endoparasites: Y N ^_ 

^vedy Discarded (circle OK) 

Saved Discarded (ciieia ooe) 

Male 

Testicle Wt (g): L. 

L Testicle (mm); L_(^jVlAl W C^ r ^ ^ 

R Testicle (mm); L I'^r^t^ W 1^ t^r-

Seminal Vesicle: Small ( h a x ^ (ciniacaa) 

Epididymis: Conv. Not Conv. (circle as) 

Female 

Ovarv Weight (z): L 

Left Ovarv (mm): L-' 

Right Ovarv i ^ ) : L 

Placenta Scars L 

Embrvos (no.) L 

R 

W 

W 

R 

R ( i f preacnt. uae 

workataeet oo teok lo leeofd metrics) 

Mammaries: Small Large Lactatlng (ciicbonD) 

Vagina: Inactive Comified Turgid Plugged cciieiem) 

Repr. Stage: Nulli Semi Multi (ciidecoe) 

Uterus w/ Ovaries (g) w/o Ovaries (g) 

ORGAN 

Liver 

Spleen 

Adrenal 

Kidney 

Thymus 

WEIGHT fg) COMMENTS 

u':.M RilCTTĵ  ^ " ^ ' d . 'ofcrn/.i L i i i / h -

J:£.^JllSdt 

^ ^ ' ^ 

y ( ^ //// ' g 

•(«er) ^ ^ ^ • - c . ' ^ 1 



Dorsal Pelage Color Ventral Pelage Color. Side Pelage Color_ 

Age Based on Sex Organs: Juvenile Subadult ^Adult ) (droa oee) 

Age Based on Body Size: Juvenile Subadult (' Adult'", (cinia coe) 

Age Based on Pelage: Juvenile Subadult Adult (dreiacoe) 

<- r-La. 

Comments; 

; 

VJ -^ / • " ' - I -

-f,̂ -
/^(i ^ > /. ^ ^ 

Worksheet; 

(o«wr) 



Location No. ̂  ( ' ^ l ^ H O D C ^ / P l O h / ^ / ^ Sample N o . ^ l i 2 ± n _ i l i . 

Site Name ^ ^ - ^ ^ ^<^ Z;? => K-J i / ^ i^ Z P - h s ^ O d ^ ^ 

Collector^'' ' ' ^ ' ^ ' ^ ^ U A ^ ^ Date CoUected ^ / ^ ' > H ^ 

Processor i C l C J A H ^ ^ ^ * - ' ^ ^ ^ Date Processed. 

Trap Tvpe ^ - 'S" V Q ^ ^ I J U ^ < ^ i ( ^ O c A - L i ? y L Live 

Genus/Species ^ ^ f^ /^A '-g=^ <!^i ̂  ' ^ ^ ^ -'^i^-? 

i/i^^i-f ^; 

Total (mm). ><:7 Tail (mm) " ^ 3 ' ^ • "S" Hind Foot (mm) "^V Cr>.,;^^ Ear (mm). 

Weight(g) ' ^ / 2 / ' - ^ ' ^ 3 ^ . / C-*'u:.^<Li ^ ^ ^ ^ H ' ^ ' Partial Who 

Ectoparasites; C 5 ^ N ".Ŝ ^̂ ĝ̂ a-̂ -ŷ û r^-.^A^ 

Endoparasites; Y N 

W l l O l e (circle OK) 

Saved Discarded (drcie OB) 

Saved Discarded (circle ooo 
~f 

Male 

Testidb.^Wt (g): L_ 

L Testicle (mm): L_ W 

R Testicle (mm): L_ W 

Seminal Vehicle: Small Large (cinie< 
/ 

Epiditiymis: Conv. Not Conv. (drcicoae 

Female 

Ovary Weight (g): L 0 - 0 ' ^ > R O.O'SO 

Left Ovary (mm): L \t% W "7-3 

Right Ovary (mm): L _ i f ^ _ _ w 2 j _ _ 

Placental Scars L ^ f>^- R ^ 

Embryos (no.) L * ^ ^ R_ 
worksfaeei on tack to reooid mnrics) 

Gf pfcseni, UK 

\ Mammaries: Small Large Lactatlng (circle <«) 

Vagina: Inactive Comified Turgid Plugged (ciidecn) 

Repr. Stage; Nulli Semi Multi (ciroia ooe) 

Uterus w/ Ovaries (g) '^,7>-S w/o Ovaries (g) ^ - ^ ^ o 

ORGAN 

Liver 

Spleen 

Adrenal 

Kidney 

Thymus 

WEIGHT (g) 

X^.^Hl. 

OM^I 

L^-'^'TKfl.llV-

U 7 . ' ? ^ 7 R i . lHi? 

0.^ :^] 

COMMENTS 

? (?v 

, 
JeU. ' fSS . </'l 

(txcr) 



Dorsal Pelage Color Ventral Pelage Color_ Side Pelage Color. 

Age Based on Sex Organs: 

Age Based on Body Size: 

Age Based on Pelage: 

Juvenile Subadult 

Juvenile Subadult 

Juvenile Subadult 

A d u l t (cirda ooe) 

A d u l t (click oea) 

A d u l t (cirde oea) 

Comments: 

i^.^.'Wj. - ^ l y iL cot 

TOTAJL Utwl^ t o t J O - 4 4 7 A 

l'3.1_K y 

L»o Lijy^. Ccr^-~-i:^ r i ^ T - (^ 3- • 7 7 

,^ _i^U^K) 3 ' ^ ',7 

»_/*> : •̂ - ,f-t»--^ 

/ ^ , /5>.f 



Location No. 0 > a 3 n q M o t ) \ ^ o d O ^ Axf i 

Site Name \Cft>-\e<<A^c?ot3 M ' X J ^ ^ 

Collector 0^ \ \ce Uo^r-rv ' S. 

Processor Afg»-'H" 17^**^0^ " ^ 

Trap Tvoe \ - S d o o W \ g ft>f\ U ^ c X A 

Genus/Species ()>^Aa.\-r-e^ i . \ \9 .M^{C'K 

Sample No. 0 / 3 •? "^M-IS" o 

Date Collected ' V/g") \*̂ M 

Date Processed \bsUH 

Live /Dead) (cirde coe) 

TotaUmm') " 5 7 ^ Tail (mm) ^ S O Hind Foot (mm) 7 ' S Ear (inm)JII 

Weight(o1 t<4fo f>«t^| Hv/er^ \ti-Ao«.,,-^ \ a ^ » r WQ-^.jext^. Partial Whole (ci«:ieooe) 
i -k)TBttei_ &»v.t^ CoVjvN t e v s » « v - ^ s - °13*1.S 

Ectoparasites; (jC/ N &u e.Si.<-r̂ i: w,>s'^<.^ CSaved^Discarded (ciidco™) 

Endoparasites: Y N Saved Discarded (cirda on) 

Male 

Testicle Wt (g): L ^ O O j R 3 - lOj 

L Testicle (mm): L ^ 7 W _ l 3 _ _ 

R Testicle (mm): L QC^ W Q [ 

Seminal Vesicle: Small rt^vge^' (circle OK) 

Epididymis: Conv^ Not Conv. (circle. 

ORGAN 

Liver 

Spleen 

Adrenal 

Kidney 

Thymus 

WEIGHT (g) 

Sfc^Of 

o.v<? 

L./S5 R . / / y 

L M . I ^ R P - ^ J / 

.3Sa. 

Embryos (no.) L_ 
worklfaDel oo back lo noo id 

(if pttaenl. uae 

Mammaries: Xmall Large 

Vagina: Ldactive Comified Turgid Plugg^i^ (circkcn) 

Repr./otage: Nulli Semi Multi (cireiecoe) 

Uterus w/ Ovaries (g) w/o Ovaries (g) 

COMMENTS 

/ , • J . , ; 

'fc 

£.-;/,-f l a^^ fu S<'ci-^y> r t r r i oved bri\ 

- ^ y . i i a . S L 

f .v ' i^/ 

iam) 

file:///bsUH


Dorsal Pelage Color Ventral Pelage Color, Side Pelage Color. 

Age Based on Sex Organs: Juvenile 

Age Based on Body Size: Juvenile 

Age Based on Pelage: Juvenile 

S u b a d u l t ^Adul t____Vi»ia eaa) 

S u b a d u l t / ' X d u l t y (eiicla ana) 

S u b a d u l t A d u l t (arcla en) 

Comments: Q i ' a c . r ^ S S»VN<i\\ C<v^<^ 0 ^ ^ c < r S ^ ^ ^ W t ^ ^ ^ < ^ o ' - t ^ ^ S ^ i 

•f(s+a - ^ i ^ u ^ ^-^ 

Li-^-fOu^-yZ. ^ ^ 

jLwv-o\' ' ^ ^ 

i^^tU 

^S' i 

^C. 

6 
U 
^ ( 5 

,!CcXvv-î  ^ •t L.L>i 

•\uhJL / n / ^ - H l . l \ 

Worksheet: S4< V " p n . o t , 

file://�/uhJL


Location No. C 1 1 C. 'n ^ f:- h ^ l l fh / ^ ^ 

Site Name k A / Aî -x AZ/) <> R I M : ^ / 2 

Collector r>]\k-, i^iarPi< / ^Nfl) 

Sample No. 
C i IZ Y L/ ^ S * ^ 

Date Collected iki^Hj 

Processor fp^ix / A /; n ' ^ 

Trap Tvrte /• ^ <-0^J(^sP<^<^j6• 

Date Processed / / 3 I \ i ^ 

Live/ '^Ma (circle coe) 

Genus/Species f^'.NMTil^ ^^>& fTmC'U 5 

Total(mm) GOVm'rr^ Tail (mm) ^ ^ J r^<^ Hind Foot (mm) "/"^ ^ > ^ Ear (mm) ^ ^ 

Weight(g) U l 7 \ i . 1 ^ ^ ^ ^ ^ to/i. ),\H^^-I LtU.^r':-' It? h i q. Partial Whole (circleoo=. 

Ectoparasites; Y /N / 

Endoparasites: Y £-
Saved Discarded (circle coo 

Saved Discarded (circle on) 

Male 

Testicle Wt (g); L_ 

L Testicle (mm); L W_ 

W R Testicle (mm); L 

Seminal Vesicle; Small Large (circle m 

Epididymis: Conv. Not Conv. (circle on) 

Female 

Ovary Weight (g): L 6 , / l W R 6,^9^7 

Left Ovaiy (mm): L - / ^ / '^-in^ '^ ^ ' " ^ 

Right Ovary (mm): L 7/n>v W_X_/lleC-

Placental Scars L R 

Embryos (no.) L 
^worksbeel on back to lecDid metrics) 

-7i(r>M_ 

/-; iS'V^-C fif pfctcm. use 

Mammaries: Small Large/ Lactatlng (circw <«) 

Vagina: Inactive Coniified Turgid Plugged (cirdecn) 

Repr. Stage: Nulli^Semi Multi (circle on) 

Uterus w/Ovaries (g) ^^^O^i w/o Ovaries (g) Oi.i-i.-h^ ct-/vis>-

L!2iir^:^:):&2rf-
a^Otv-e. 

ORGAN 

Liver 

Spleen 

Adrenal 

Kidney 

WEIGHT (g) 

_ £ L J £ ^ 

COMMENTS 7 

/ J Z 6 ' C 

,£;^,_C^9 

L 3 s'^ R X. :2j 

Thymus 

i.OSiS' it:.- r 

H ^ / v ^ - ^ î ^LU .̂r-'JUJ l ^ - ^ U-,/^-/.^'L'A£.<?.t:f' i . ^ , 

/^K:/eiu/Ptf.D?//0 

/ i* . / J / C 
(owr) 

r e . w v ^ r ^ 



Dorsal Pelage Color Ventral Pelage Color, Side Pelage Color. 

Age Based on Sex Organs: 

Age Based on Body Size: 

Age Based on Pelage: 

Juvenile Subadult 

Juvenile Subadult 

Juvenile Subadult 

/ A d l i l K (circle cnl 

A d u l t (cirde en) 

A d u l t (eiicto en) 

Comments: 

5",̂  <={ 

Worksheet: 

-h-t -(^^d. L-J 

C ^ < U ^ ' ' y ^ "-J ^ 

(oaer) 



Location Nn. 0 \ S G ' i ' ' ^ 0 t ) O M O \ 0 l , 

Site Name lCAo.mc>."^oO ^ ^ N Q ^ f 

Collector O I V V P V i o r C s ^ (̂  ^ D H ^ ) 

Processor X ^ C-HVgo-^ L ) o r > o \ n p e 

Trap Tvpe \ S " I ) o o W \ g C O M 

Sample No. 6 q^'^M - ^ ^ 

Date Collected ^ | 3 ( c>nS 

Date Processed W:^i h w 

Genus/Species O VNC\ c .̂Vc Cs, -v { \ogVV\N ( C^ 

Live (iPeag (cirde < 

Ear Totalfmm) 5 ' n ^ w s r v > Tail (mm) ? M ' ^ 

Wei^ht(g)'^/o P^<^j\io-eT Vvesu '̂̂  cV^v^cfV (..̂ W^V, Partial Whole (circles.) 

Ectoparasites: Y N Saved Discarded (circle en) 

Hind Foot (mm) lo (mm) /A 

Endoparasites; Y N Saved Discarded (cî fe < 

Male 

Testicle Wt (g): L ( 7 - " ^ ^ ^ R D . ^ '^3 

L Testicle (mm): L _ J L 2 - _ W i^i 

R Testicle (mm): L _ l S - _ _ _ W > ^ 

Seminal Vesicle: ^Sm^J/ Large (cirde en) 

Epididymis: Conv. I^ t Cog> .̂ (circle en) 

Female 

Ovaiy Weight (g): L_ 

ORGAN 

Liver 

Spleen 

Adrenal 

Kidney 

Thymus 

• « B 9 n a 

WEIGHT (g) 

L . / / / R 

COMMENTS 

\ i o e r S(x.-V̂  ijy« rg.>,»,,v^e>^ Tor Wsifc crio'''" Ap v_i.<(CjU<v>C^ 

k \^ \^ \ oijive. JTycS r r \ ; s s I r\(i 
«?. %^^ 

Vz (34 r Vi^vA^Y rtgv-o(jw-^^ W W W ^ r ; o r It; •^.fi^Vivvci 

/(>: , - < - s . / 

file:///ioer


Dorsal Pelage Color je Color,,, 

. 

SubadultJ 

Subadult 

Subadult 

Adult 

Adult 

Adult 

Side Pelage Color 

( o m t o o n ) 

(circle e n ) 

(circtaen) 

Age Based on Sex Organs: Juvenile 

Age Based on Body Size: Juvenile 

Age Based on Pelage: Juvenile 

Comments: C © - ^ ^ ^ ^ C>~r̂ <^ O^^c^fNC, !iYvv5:\l CSVTNCV Ov^p^«:x.r 

Worksheet; V/x ' ^ f ^ H ^ b V v , W « \ ^ ^ r c ^ x - ^ c ^ , loo^<? 

io^€r ]S\- j(A^ - 5.0(o ^ 

iUhiM - ^ ' ^ 3 ^ 



Location No. 0\;^fe HH O^C>.:;tO \OPi. / 1 ^ 

Site Name -Kr^ \ r ! r f v . ^rY^- V v - f ^ ' C 

Collector A'^i lHt. U A V I T I S 

Sample No._ O f ' ? ' H S M - R% v-V 

Date Collected iUfrl^^l 
Processor ^ ^ C Y i 0 OPv^ / fC^rU 

Trap Type \ S t)CUw'oLsL_ C l o \ \ 

Date Processed 7\lq<^ 

Genus/Species \7'Al i S V fO-:)r 

LivjS Dead) (ciick. 

Total(mm) ACoT) rr\rv-v Tail (mm) \ ^ S Himl Foot (mm) l A mrv\ Ear (mm). 

Weight(g) -VlVd \ ^ \ A o . -^^Ic T>i I,,.',. /y\.,. . ' S S ^ ' g ^ 
'--ic p>'.\,uoc,\L>Lx.^ -^^^^IGS*; 

Ectoparasites; Y Qi ) 

Endoparasites; Y ( N ) 

Caen C.cnkt̂ -:> 

Partial Whole (circle en) 

Saved Discarded (drcfe en) 

Saved Discarded (circle en) 

Male 

Testicle Wt (g); L V.jp'nc. R \ 7("^ 

L Testicle (mm): L 3 t ^ v v W \ ^ 

R Testicle (mm): L Q ' n r ^ ^ W \ - \ . ^ r ^ 

Semiilal~'.yesicle; Small Large (ciiciecni 

Epididymis: Conv. Not Conv. (circkson) Embryos (no.) L. 
worklbect ov^back lo lecord metrica) 

MammariesrS. Small Large Lactatlng (circle en) 

Vagina: Inactive X^mified Turgid Plugged (dick en) 

Repr. Stage: Nulli Seims^Multi (cirde en) 

Uterus w/ Ovaries (g) Ni(/o Ovaries (g) 

ORGAN 

Liver 

Spleen 

Adrenal 

Kidney 

Thvmus 

WEIGHT (g) 

n,AS 

COMMENTS 

^V.-.v-<=-r\ v i . ^ ^~OjLV- \ ^ V,Q<\ ^ U ^ u A ^ ^ < ^ > ^ 6 c ^ •• 5 S ' ^ 

^ . ^ i.«^^T 

'* . S^ C *̂ - •;">̂  A.;_ (.AA/viTiA^̂  



Dorsal Pelage Color Ventral Pelage Color Side Pelage Color. 

Age Based on Sex Organs: Juvenile Subadult Adult (dieiaen) 

Age Based on Body Size: Juvenile Subadult Adult (cirekcn) 

Age Based on Pelage: Juvenile Subadult Adult (drekcn) 

Zl^Z-'^m^"^^ ?e6z£i:"""" ' 

•'eOlCVwj e(XtCU.\\_ CGbc^Uj. \ \ ' l . {p3 (Xa{\(̂  K)\\yss\-̂  

c.i. 

Worksheet: 

l.̂ ^^^ ujt 3r.c ) >|-okl|v^r ^s.i^^ 



Location No. CQ I'5 ^ M T ^ 1 faO^Q \ H h ^ 

Site Name \^o\o.Tr\o: t .oO <-"\Ug T 

Sample No. O Q n '= |M - 0 , : ^ ^ 

Collector / f / U / / ^ r n S - f ^ P / ^ ^ 

/ I A U - 7)or^o\n^ 

Live Dead (drcie < 

Processor 

Trap Type | .6" do^uV^W C ^ \ \ VooV k ^ \ a 

Gtinus/Species 0 l^O c \ rc^ 1 \ \ og -\-W^ C C 

Hind Foot (mm) 1 * 

Date Colle.::ted 9 / / S / ^ V 

Date Processed 3- 1 ^ H n H 
' ^ ' 

Ear (mm). TotaKmm) " S S { Tail (mm) 9 ''^'^ 

Weightfg) w/t3 p.oH ^ ii-*ot^r j q . , . . \^'-'^'-, ^'^'^^Y^ 1 ^''•^^'" Partial Whole (circieoni 

Ectoparasites: Y N Saved Discarded (drciecn) 

Endoparasites: Y N Saved Discarded (cirde c 

Male 

Testicle Wt (g); h ^ . O l R d i . ^ ' l 

L Testicle (mm): L-^S" W _ Q _ 

R Testicle (mm): L ^ f e W / 7 

Seminal Vesicle; Small /LaigeJ (cirde on) 

Epididymis; Conv) Not Conv. (drcieon) 

Fonale 

Ovary Weight (g): L_ 

Left Ovary (mm): L 

Rigjrt Ovary (mm): L 

Placenta] Scars L. 

Embryos (no.) L_ 
workabeet co back to lecoid 

/ 

Of 

Mammaries: ^mall Large Lactatlng (drde en) 

Vagina: Inactive Comified Turgid Plugged (dicbcn) 

Repr.^tage: Nulli Semi Multi (circiaen) 

Uterus w/ Ovaries (g) ' w/o Ovaries (g) 

ORGAN 

Liver 

Spleen 

Adrenal 

Kidney 

Thymus 

WEIGHT (g> 

33.3S 

.fo 

Ld.Ot R 

L 3 . & ? R 

COMMENTS 

i t L ^ ^ o i cif^Trc-^c^ ^ ^ g y y hCc^d LUC^^ S^^Pr f tC 

>'^ /cVtv^. s ' 



Dorsal Pelace Color 

Age Based on Sex Organs: 

Age Based on Body Size: 

Age Based on Pelage: 

Ventral 

Juvenile 

Juvenile 

Juvenile 

Pelage Color 

Subadult 

Subadult 

Subadult 

/ A ^ t ^ 

( ^ d u l t 

Adult 

Side Pelage Color 

/ (eirdeon) 

/(circle en) 

(ctidecn) 

Comments: / - / o ^ x ^ * ^ r f C \ 6 7 ^ ( r v>u^"H^ V>«3<± ^ f ^C\rc\VPcL ^ r o > w ClOc^ 7 

x o e m a n a a a 

Worksheet: 

u . e - ^ V > o ^ H o ^ \ o o S e C o c r ^ ^ e ^ ^ ^ ^ ^ ^ ^ ^ S 

K-t.-tl.Vy.t^, l^J " t 

? or j •l:t>-Ui I U A A ^ $"-'Tr«v 

file:///ooSe


X 
Location No. 0 3 \ S S a T g > Ofe 0 ^ 0 / H ^ 

Site Name ro\t>-vN->o>.-Lo& is.\ 

Sample No. ^ " 5 \ 7 °<,'-^^O"J)0 

V.O^VNvO.-li-l& >^o€r 
Collector m\Vie \\gxrr:^ Date Collected. 9- [ A S W ^ 

Processor A f a \ r ^ \->OV\oV J2 . Date Processed D j n / ^ f 

Trap Tvpe \- ^ O ( OVv\ V P ( ^ . T-

Genus/Species. QvsXcA-rc 7-.'vV^'W\rQ 

Live\>£lead.^ (ciioeon) 

Total(inm) ^HS Tail (mm) ^ < ^ ^ Hind Foot (mm) ^ ^ Ear (mm). 

Weight(g) ""/o f^lVj \ e ^ - Vo^er^qtv^ VjA>s'̂ vfS>clrvJCr, Partial Whole (dn=i.en) 
c>to«nrc.£.U ci»w\V«.-...'S r C&\cv< C f o v ^ K » * * - (eG>Z - I ^ 

Ectoparasites: Y N Saved Discarded (drcieen) 

Endoparasites: Y N Saved Discarded (drde < 

Male 

Testicle Wt (g): L. 

L Testicle (mm): L. 

R Testicle (mm): L. 

Seminal Vesiclcix-'amall Large (circleen) 

Epidjii^mis: Conv. Not Conv. (dideon) 

Female 

Ovary Weight (g): L . O f R • Q ^ 

Left Ovary (mm): L 10 W 1 

Right Ovary (mm): L IL W 1 

Placental Scars L R 

Embryos (no.) L R Of 
workabeei on back to lecord metrica) 

ORGAN 

Liver 

Spleen 

Adrenal 

Kidney 

Thymus 

WEIGHT (g) 

L ^ 0 ? R . / / 

Mammaries: CSmally Large Lactatlng (drcieon) 

Vagina: Qnactiye^ Comified Turgid Plugged (drde on) 

Repr. Stage:/'^ulli/ Semi Multi (drde on) 

Utems w/ Ovaries (g) • <'< w/o Ovaries (g) 

COMMENTS 



Dorsal Pelage Color 

Age Based on Sex Organs: 

Age Based on Body Size: 

Age Based on Pelage: 

Ventral 

Juvenile 

Juvenile 

Juvenile 

P^log,. r.olor 

CJubadiijp 

^^adii ip 

Subadult 

Adult 

Adult 

Adult 

Side Pelade Color 

(cirde on) 

(cirde en) 

(cirde en) 

Comments. ^ ^ , , ^ \ ^ QrYScW^. i l g k V \ \ c i cCOvvs^Q^PC^ 

Worksheet; OOfiv^WV o S " S ^ V V N ^ C U C o ^ V e ^ V s - -3l\ S,V Q ^ ' ^ ' ^ ' ' ^ ^ T " ' ^ ^ ^ ^ ' * ' * ^ ^ 

O t - V C W-1-3- Wl -tr C C i . ' l -y 

(e«>er) 



Location No. T f i 3 2 ^ ' g . O ^ M/£ 
C firr 

Sample No. 07^1 u'^i î  T R 3 Z-Crt, a , r^ /Z , 

Site Namft I C A , J i . M A 7 ^ h Q,Ujf~e. 

Collector HiKF HPr^f,\^ rn/\,^^,A,AM T,K\A 

Processor P • 6 D \ / I T T ^ 

Trap Type bOljf^L/. dOK-

Date Collected ^ -1U-'^W-

Date Processed 2 - t 7 - ^ ^ 

Live /Dead 1 (diciet 

Genus/Species DhJbAT^/^ 'ZiafJ^iruC 

Total(mm) - 5 7 / Tail (mm) Z ^ Z Hind Foot (mm) 7 ^ Ear (mm). 

Weightfgl -̂ /n li j^r+jf,^^.^ ) 4 Icr i^^c 4.7-!. j Partial Whole (drdeom 

Ectoparasites: ( Y j / ^ i <\ Saved Discarded (eirck>on) 

Endoparasites: ) ^ ^ . i 7 7 / C \)y\ ( T ^ " ^(xv^ Discarded (circkcn) 

Male 

Testicle Wt (g): L. 

L Testicle (mm): L. 

R Testicle (mm): L 

Seminal Vesicle; / Small Large (dide en) 

Epididymis: Conv. Not Cony, (drcbon) 

Female 

Ovaiy Weight (g): L _ L £ 6 _ R j _ p ^ ^ A ^ ^ ' ' ^ T ' 
^ 

Left Ovary (nmi); L (()M,f^ W /< 
C /w#~. 

Right Ovaiy (mm): L / n rr\fv^ W ̂  A"* 

Placental Scars L R 

Embryos (no.) L R 
workabeet oo back lo reoord raetrici) 

Ajp^^^f^-^^ 

M 

Mammaries: Small Large Lactatlng (cirdoen) 

Vagina: Inactive Comified Turgid Plugged (drde on) ytA*,-^ ^ 

Repr. Stage: Nulli Semi Multi (drde cm 

Litems w/ Ovaries (g) w/o Ovaries (g) 

ORGAN 

Liver 

Spleen 

Adrenal 

Kidney 

Thvmus 

W E I G H T (g) C O M M E N T S 

h. f 
L ^ I ^ R ^ i l ^ 

3.^0^ 

71̂  7JS.JL 

(o«er) ' \ 

h, . r 



Dorsal Pelace Color 

Age Based on Sex Organs: 

Age Based on Body Size: 

Age Based on Pelage: 

Comments; 

Ventral 

Juvenile 

Juvenile 

Juvenile 

' 

Pelage Color 

Subadult 

Subadult 

Subadult 

Adult 

Adult 

Adult 

Side Pelaee Color 

(cirde on) 

(cirde on) 

(drdaon) 

S4r)YYuĴ  C(hyhJt^ ^ .(yrv^ / r ^v^^ u./A2)z) 

(J]/jLe/L n ^ i t j u o MZZ^ 

j(L^ipt S ^ l ^ ' ^ ^•2'b/l 

Worksheet: 

^ ^ - ^ ' W C M ^ " f •4. 2 2 



Location No. 0 3 I C QM T ? s H A'^n \ /V\V. 

Site Name \<a\(->w>A->on ^ ^ ; e r 

Collector ^^Atg V^cvrri:^ C c b O 

Processor / ( O . ^ - T V K o V . t i g 

Trap Tvpe l i n CC-' '^ '^PCvr 

Genus/Species y^Lit.A(°lc>. U\SAV^ 

Sample No. O a n ' ^ M ' t J S 

Date Collected ^ ' / f c ' ^ V 

Date Processed p ~ / 1 ~ l S 

Live (Deady (cirde cm 

Total(mm). 51^ 
UJ/O pell - s n f ) 

Tail (mm) \ 7 I Hind Foot (mm) cy 4» Ear (mm). 

Weight(g>~yn .-.^-^ \ivvr^ V<.v/Vv^)CAcv^o.cV rcvVfrtV^ Partial Whole (cirde. 

Ectoparasites: Y N 

Endoparasites: Y N 

Saved Discarded (dfcie c 

Saved Discarded (drde < 

Male 

Testicle Wt (g): L. 

L Testicle (mm): L. 

R Testicle (mm) 

Seminal Ve^cle: Small Large (ciideem 

I'mis: Conv. Not Conv. (eircie< 

Female 

Ovary Weight (g): L ' 0 ^ R_ 

Left Ovary (mm): L ' W O 

Right Ovary (mm): L P W 3 

Placental Scars L /Ue»Ae R /C^r^g 

Embryos (no.) L '^Qy^o R ' \ Jn^C 
««rhabDBt on back to record DKiricB) 

(if picaenl. uw 

Mammaries: Small Large Lactatlng (drdeom 

Vagina: Inactive Comified Turgid Plugged (drdeom 

Repr. Stage: Nulli Semi Multi (drde on) 

Uterus w/ Ovaries (g) " w/o Ovaries (g) ^ 0 ^ 

ORGAN 

Liver 

Spleen 

Adrenal 

Kidney 

Thymus 

WEIGHT (g) 

< ^ ( ^ f 
:CY .OH 

i J . f ? R /-fe? 

COMMENTS 

.i- i W :->.u 



Dorsal Pelage Color Ventral Pelage Color, Side Pelage Color. 

Age Based on Sex Organs: 

Age Based on Body Size: 

Age Based on Pelage: 

Juvenile Subadult 

Juvenile Subadult 

Juvenile Subadult 

A d u l t (drde en) 

Adul t (drck «>) 

A d u l t (circk en) 

Comments: 

or s est. S-|e«vi,5rcL COAVprvVS Hc Cov\\-fv\\-^ 

L ' i-Sl 

Pef/ fy'^o. lo 

( I + T J . ^ ( U > L . oJ-t {D%(. 5 

^ - ^ "̂ ^ ^'^•'"J -few i „ ^ - J .̂03 3 



C a / i ?H T B J 5 ' C 3 0 S - A 7 ^ Location No.̂  

Site Name Kalr^n^c-.-iCC /C/vgr" 

Collector U t h i W m - C c o M ) 

Sample No.. 'V^7/^ 

Date Collected -^777? g^^ LLII/ 

Processor F k , l K,.u f R F A C ^ Date Processed ^lif/r¥ 

Trap Type /• i " Devbk. Ccl/ f h e i /-LU ) 

Genus/Species QrC^-Tyf- ^ /^f4-hi ^a. 

Live (bead)(drdeen) 

Total(mm) 37.5 Tail (mm) i . ^ h Hind Foot (mm) ^ ^ Ear (nmi). 

l^-^-^i yfa i i i s^ Whole (dickon) Weight(g). 

l ^ r ^ S Ectoparasites; / Y \ 

Endoparasites; f Y / N /"rr'^er^ej / t ArwcxA) 

Saved Discarded (drck en) 

Saved) Discarded (drck eni 

Male 

Testicle Wt (g): L C.:^0 R _ _ ( \ _ £ £ _ 

L Testicle (mm); L .1^ W f. 

R Testicle (mm): L ' ^ W t 

Seminal Vesicle: (Sma^ Large (drckon 

Epididymis: Conv. N6t Convi (drck cm 

Female 

Ovary Weight (g): L. 

Left Ovary (mm): L. 

Right Ovary (mm): L. 

Placental Scars L. 

Embryos (no.) L 
worlohnt en teck lo recoed irietrica) 

(if preaciu. 

Mammaries: /Small Large Lactatlng (drck en) 

Vagina: yuiactive Comified Turgid Plugged (drdeom 

Repp: Stage: Nulli Semi Multi (drck cm 

Jtenis w/ Ovaries (g) w/o Ovaries (g) 

ORGAN 

Liver 

Spleen 

Adrenal 

Kidney 

Thymus 

WEIGHT (g) 

.?7.r^ 

O - H ? 

L O./O R 0 - U 

^is% , c?.a3 

^ . ^ ^ 

COMMENTS 

^•i>i\- h l ^ K , . r . e r \ \ J . 3 - ^ 3 

Tu. 7 7 J . . ^ 7 



Dorsal Pelage Color 

Age Based on Sex Organs: 

Age Based on Body Size: 

Age Ba.sed on Pelage: 

Comments: 

Ventral 

Juvenile 

Juvenile 

Juvenile 

Pelage Color 

/ S u b a d u l t ; 

(^bad^lT^ 

Subadult 

Adult 

Adult 

Aduh 

.Side Pelade Color 

(circk eoe) 

(drck o n ) 

(circk e n ) 

Worksheet; 

•'J 

?c^Sa^MS '• '^'•^-^3 

5t9fc7 5 

(o«er) 



Sample No. 

Date Collected 2 / / ^ / f V 

Date Processed ^ 1 H I *J ^ 

Live /Deaii (drde cm 

Location No. / S ^ I L 'JH i t JL^O 7 dV /*V/^ 

Site Name k A l / \ r ^ / ^ ^ - ' ^ l ^^^^ f l 
/ 

Collector l \ / \ . \ ^ ^ L l ^ 

Processor (^. i^O \i ( T Z . 

Trap Tvpe / / 0 ^ O t J i ( ^ f \ / l , 

Genus/Species C N ^ A W - f ^ Z l d Z T h h ^ U ( 

Total(mm)__2_M Tail (mm) 5 . f -J Hind Foot (mm) G \ iv\ir^ Ear (mm)_ 

Weight(p) ) V S ' ^ ^ l(U^C4.^ Wt / i ^ v . L^«L*-7jpetf IPartial Whole (drckcni 

Ectoparasites; /Yj N fl^C ivuJ^' ^ e d ) Discarded (d.ckcn) 

Endoparasites: Y / N J Saved Discarded (drcken) 

Male 

Testicle Wt (g); L *• ̂ / ^ R . V o j 

L Testicle (mm); L _ / _ l _ _ W 1 

R Testicle (mm); L / 3 W ^ /MIM 

Seminal Vesicle: <^Smttft Large (drck em 

Epididymis: Conv. ^Not QJovv (ciickcm 

Female 

Ovary Weight (g): L. 

Left Ovary (mm): L 

Right Ovaiy (mm): L. 

Placental Sc:ars L 

Embryos (no.) L. 
worklheet on tBck lo record metrici) 

Mammaries: Small Large Lactatlng (drck on) 

Vagina: Inactive Comified Turgid Plugged (drde on) 

Repr. Stage: Nulli Semi Multi (drdeom 

Utenis w/ Ovaries (g) w/o Ovaries (g) 

ORGAN 

Liver 

Spleen 

Adrenal 

Kidney 

Thymus 

WEIGHT (g) 

3^-%\ ^ 

l - f ^ X 
J I R > H 

u 
o^n ̂  

COMMENTS 

KIOLV V^\^iK firvfin.J S.cf^ 
l> J \ ' 

7u: 7 7 V . S 
-

(nwr) 

S/y^M-̂  Ĉ^ \S cUcc^^ '^^ 



Dorsal Pelage Color Ventral Pelage Color_ Side Pelage Color. 

Age Based on Sex Organs: 

Age Based on Body Size: 

Age Based on Pelage: 

fJuvenile'} Subadult 

Quvenile) Subadult 

Juvenile Subadult 

A d u l t (diek en) 

A d u l t (ciideen) 

A d u l t (eiiek on) 

Comments: 

4^^ 0 

Worksheet: 

I 

K Lu-CA t o t 

/ / . • 

70f ^ ^bMve.^ 

'/ZHW. / A ^ ' 3 3.77 

Muial^ {,.if 

(om) 



P^\\1\9A 

Location No. n ' ^ \~^aA ' \ ^ W ^ A C Y ^ ^ < Sample No. 

Site Name'^ \ ( n \r^ O r r , ^ i - ^ i P u k l P ^ ' ^ P f ^ g C t e w 4 A r ^ . 

Collector ^^^vV 0 \ - \ p l ^ n S Date Collected. 

Processor . \ n r V \ o . O O n YrC^fX^ . Date Processed O^ \ \ ^ j ^ ^ 

Trap Type - T J g y - ^ r f T ^ \ . S T>^< ^ H n C n l U ^ ^ T - A V ^ ^ ( o g ^ (d,.k en, 

Genus/Species Or\ \ \ '^Y \ 

Totairmm^ ( . G \ S Tail (mml ^ A C ) Hind Fopt (mm) ( P , ^ Ear (mm) 

Weiphtrg^ -̂ ifx Tyu. u^^.p/JVVlr^^M - QQo.r, Partial lyijols.) 

Ectoparasites: Y N 

Endoparasites: Y N 

Saved Discarded (drde en) 

Saved Discarded (drck on) 

Male 

Testicle Wt (g): L ' ^ ' ° \ R B ' ^ ^ 

L Testicle (mm): L ^ ,-.7c W -t^ ,po 

R Testicle (mm): L . j 2 ^ ^ W ^ - ^ p ^ -

Seminal Vesicle: Small Large (drck en) 

Epididymis: Conv. Not Conv. (circk eni 

Left Ova>v (mm): L 

Right Ovary vnm): L. 

Placental Scars 

Embryos (no.) L. 
«iorkaheci on back to record metrical 

Mammaries: Small Large Lactatlng (drckcni 

Vagina: Inactive Comified Turgid Plugged (drck en) 

Repr. Stage: Nulli Semi Multi (d 

Uterus w/ Ovaries (g) w/o Ovhries (g) 

ORGAN 

Liver 

Spleen 

Adrenal 

Kidney 

Thymus 

WEIGHT (g) 

LJLQ£RJIJ2£ 

u_ i^Rj£ :^ 

n .^s 

COMMENTS 

»P"rV=TrfrfA-^ C s V > ^ 

^ L; 4 — uy.::)^^rv>. - ^ L , ' . ^-'^vxr^UD-.^-tar^ ^ ' 2 5 ^ 

--.^ / J ' 73'. J 



Dorsal Pelade Color 

Age Based on Sex Organs: 

Age Based on Body Size: 

Age Based on Pelage; 

Ventral 

Juvenile 

Juvenile 

Juvenile 

Pelage Color 

Subadult 

Subadult 

Subadult 

Adult 

Adult 

Adult 

Side Pelage Color 

(circk en) 

(cuekon) 

(drck on) 

Comments: 

Worksheet; 

T?t<tX fr(^^ i^t • 
/l?AC H A U . 

) i l<X^j iAJfc 

/ 



Sample No. 

Date Collected ^Inl'^i 

Location No. 0 : i l l ^ l ^ ' T S f ^ 0 ^ 6 < ^ M R 

Site Name K/\tkfAf>^Ztsr) ^ , l/gy2-

Collector A).AfATg£(^ f h K } ^ \ 

Processor /*• ^ ^ 1 / /7"Z- \ 

Trap Type / / f ) COhii(Kf(KP-

Genus/Soecies 0 A^JK^TA 2 ((ofjhlCU^ 

Totairmm') % ( \ SY\(y\ Tail (mm) ^Ljfi mf^ Hind Foot (mm) '!(} f/\t^ Ear (mm) ' 

Weight(g)_J ) IC^'-i^ ^ ' - l - j S S ± 2 c ^ Partial Whole (dn:kon, 

Ectoparasites: ( Y / N >^ \ Saved Discarded (drckcm 

Endoparasites; Y Q ^ Saved Discarded (drde cm 

Date Processed r 2 11'B h f 

Live /Deaidj (drcken) 

Male 

Testicle Wt (g): L ^ ' ^ ^ R ^ - 1 ^ ^ 

L Testicle (mm); L A^fV^i*^ W / ^ l^*^ 

R Testicle (mm): L 2{nf/\^ W / I t ^ " 

Seminal Vesicle; Small Large (drck en) 

j Epididymis: Conv. Not Conv. (drck en) 

Female 

Ovary Weight (g): L. 

Left Ovary (nun): L. 

Right Ovary (mm) 

Placental Scars 

Embryos/«<no.) L. 
«orkahed,«m back to record i 

lammaries: Small Large Lactatlng (drde en) 

Vagina: Inactive Comified Turgid Plugged (dtekon) 

Repr. Stage: Nulli Semi Multi (drck on) 

Uterus w/ Ovaries (g) w/o Ovaries (g) 

ORGAN 

Liver 

Spleen 

Adrenal 

*^dney 

Thymus 

WEIGHT (g) COMMENTS 

M2A^ . 

7 t ; ,Q<i9-l 

M 



Dorsal Pelage Color 

Age Based on Sex Organs: 

Age Based on Body Size: 

Age Based on Pelage: 

Comments: 

Ventral Pelage Color 

Juvenile Subadult 

Juvenile Subadult 

Juvenile Subadult 

Adult 

Adult 

Adult 

Side Pelage Color 

(drck e n ) 

(circk o n ) 

(circk e n ) 

o« 0 . / 4 

/d-^-f Icn^j-cj. j / i ^ ^ * / - t ^ ^ 

WorkshSar-' ^ \ ^ -*^. 



Location Nn o^ \A^^ c^rxrC)a.Q\ o o e 
Site Name i ^ \r^rcxi7nrs 1?^v^ey 

cniwtnr CC\\rVy-i^\ vAaYfiS 

Prnne^sor , V t C V I o , p P p ^ ^ ' ^ ^ - ^ 

Trap T y p e A 5 j Q C ^ _ ^ i 3 Q r ^ - £ : C 2 s J C Q k i . 

sa^pS'&.l__D3AS3AzJ^ 
Date C o l l e c t e d _ _ 3 £ \ A z 3 j 4 

Date Processed ^ - \ ' ^ - ^ < ^ 

Live C Dead_^ (drck on) 

Wp.if>ĥ rp̂  >-̂ in p p \ ^ , Vwicf ,V'lfAf̂ iXl • '^iol. '^g 

Ectoparasites: ( p N •rv>\Af A - ^ l ^ ^ T C 

Species V(\\V=^y f O J ^ . Genus it— 

TotaUmm-i ^ ^ 0(^rY\ Tail F V ^ rv^(V^ Hind F o o ( g ^ 5s \ rY^fY^ Ear 

Partial (^Jhole7 (dick on) k-otvJix' Lu- ^cx^^ 

Discarded (drde on) \ir\ O J \ C O \ ' < S \ 

Saved Discarded (drck en) 

SI^ 

Endoparasites: Y / N 

Male^ 

L Testicle; L rC^' '^ m^vl W I ' ^ m t t \ 

ORGAN 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

R Testicle: L <^ '^mtn W rC)rr,tY\ 

Testicle Wt: L . ^ ^ R ^ ^ 

Seminal Vesicle: Small Large (drck en) 

Epididymis; Conv. Not Conv. (drckcaai) 

WEIGHT 

o ; 0 - '^<^Q Y N 

m S T O PRESERV. COMMENTS 

Y 
Y 

^ 
Y 
Y 
Y 
Y 

N 
N 
N 
N 
N 
N 
N. 
N 

^ 

/ r . f<.1. .2 

(o«er) 



Dorsal Pelage Color Ventral Pelage. Side Pelage. 

Age Based on Sex Organs: 

Age Based on Body Size: 

Age Based on Pelage: 

Juvenile 

Juvenile 

Juvenile 

Subadult 

Subadult 

Subadult 

Adult 

Adult 

Adult 

(drde e n ) 

(cirde e n ) 

(circk OBB) 

Comments; 

c^^m-irY^ cnr.^\y^: îif'̂ h^x^ ^ i \ ^ . r^vn\ ^ . h r ^ n r i . 

^ t f ^ 
yo^ I g ^ y,t» - ,'^(^\ D<iU)atL\ xvsi.yxW' % 

Worksheet: 

122 0 ^ 

V 7 . 7 7 ^ i ^ U l i u ^ ift.'fy^ 
L ^? \iMl k X ^ r7r, 



Location Nn ( Y R / A ' ^ ^ P D ^ H O X > ^ £ i M 2 . 

Site Name t 'A^^UrtAZj^ / ? / U/^/t 

/pi^Sampie-No., 0 5 / f n H - / ^ £ 

Collector A/\ l , \ lJ^At^ LJjO./'J'y'^ 

Processor _mL V/ >K//lA 

Date Cnl lected S//<V Z ? ^ 

Date Processed 3 / / S ~ / f ^ 

(eirde ooe) Trap Type / C D(^r}/ i / - /^ r ^ / ^ /^<!>^ ,<,{'^P Uve 

Genus r > ^ D A ^ P A Z /x ' ^TZ/ / / ' vy .< Species 

Total(mm) S'JfP Tail o h "7 Hind Foot {f, ^ 

WeJghtCp-i (1. ^/• ^ {ui/.-~ f,u^fi ^ .,ij.,̂ cy ^ ^ / r ^a<^ £ d / e^ 'fert ial Whole 

Ectoparasites: Q ) N /V//7"zf5 - 7A/rC^ ( ^ ^ Discarded <drck«x) 

Ear 

(drck e n ) 

Endoparasites: Y dx Saved Discarded (drck < 

Testicle Wt; L 

Seminal V^cle; Small Large (drck en) 

Epididymis: Conv. Not Conv. (drck en) 

Female 

Left Ovary L _ S i a m _ W <r,v>^ 

Right Ovary L_2xiua_ W ^ , » , ^ 

Ovary Weight L . O S Z R .t^^O C_ 

Placental Scars L O R Q 

Embryos L 
back lo record metrics) n. (if prcaenl. UK workabnt oo 

Mammaries: Small Large Lactatlng (drck em 

Vagina: Inactive Comified Turgid Plugged (drck en) 

Repr. Stage: Nulli Semi Multi (drck on) 

Uterus w/ Ovaries w/o Ovaries f • icR 

ORGAN WEIGHT m S T O PRESERV. 

Liver 
Spleen 
Adrenal 
Kidney 
Thymus 

r ^ / . . / 9 < ^ Y 
, 7 3 6 . Y 

L./ '?V/?./-^V Y 
^ J . ^ l o X S. iLiY 

. i l l Y 
Y 
Y 
Y 

N 
N 
N 
N 
N 
N 
N 
N 

COMMENTS 

/f^/ : r ArjjD/i/,̂ <J />/i2r/AL . ? . LtaT 

•^/3 c^J 

(e»or) 



Dorsal Pelage Color pMu 0^^^ Ventral P>-laf»e / T - b r y \ Side Pelage F)u \ i - d tjrcA.'i 

Age Based on Sex Organs: Juvenile 

Age Based on Body Size: Juvenile 

Age Based on Pelage: Juvenile 

A d u l t (drck en) 

A d u l t (circk en) 

A d u l t (carek en) 

Comments: 

Worksheet: 

/O . A f ^ 

^o. ^33 

<;.^/7 

r\ 

J 7^/ 
<,oL ô a 

pc'c 7' 

T"r^ / O - l ^ 

/s-s^<^ 

l^H '] 

^ 



Location Nn. n"^I'QQ^ PD n - - f r , : : i n ^ A^,;? 

Site Name k^Al- I? I \/ • 

O S ' / ^ ' ^ ^ - 7ira-
Sample No. ^ n rt T*." O O <MaF. 

Collector hAK^APL U A ^ J P J S 

Processor <. JJA^JiJ A . 7 r r/=C S 

Date Collected ? / / y A ^ 

Date Processed . ' ? / / 6 / 9 ' 9 ' 

Trap Type l i n f n ^ / A ^ A ^ Live 

Genus/Species n/JD/iT/eA ? i A,^7/.)/ _̂ ^ 

Total(nun)__iLljC^___ Tail (mm) X>n -^ Hind Foot (mm). .iiiL Ear (mm)_ 

Wejghtfgl ' (iX'y, "V tt^A /^^-r .^/t/c/-: ;t://:k;»yJ' <raihACt4 Partial Whole (drck. 

Ectoparasites: Y N 

Endoparasites; Y N 

Saved Distiarded (drck en) 

Saved Discarded (drck en) 

Male 

Testicle Wt (g): \ . D . P ^ 1 R rC. ̂  g ^ 

L Testicle (mm): L S i W l ( ^ 

R Testicle (mm): L / ^ W l 1 

Seminal Vesicle: Small (ijarge) (drckoni 

Epididymis: ^ODV^ Not Conv. (drckoni 

Right Ovary (mm): L 

Placental Scars L 

Embryos (no.) L. 
workabeet on back lo leoord i 

Mammaries: Small /l^arge L^s^ting (drck en) 

Vagina: Inactive^ Comified Turgid Plugged (drck on) 

Repr. Stags! Nulli Semi Multi (drck on) 

Uterus'^w/ Ovaries (g) w/o Ovaries (^) 

ORGAN 

Liver 

Spleen 

Adrenal 

Kidney 

Thymus 

WEIGHT (g) 

^ ^ . 0 9 r Q 

. &OI 

\ j . i & 0 R . ^ ^ ^ 

L<i'.7,y?R / , ^ S 7 

. V / ^ 

COMMENTS 

J U , < 7 - 0 . ^ ^ M ^ , A 7 - 4 A : : ^ ^ ^ ^ ^ A ^ .t^yr^yj/ir A ^ , y i ^ ^ y ^ / > / Z / 0 ^ r o 

7 ^ ^ V u . / • / 



Dorsal Pelage Color ^IbuJI-^ Ventral Pelage Color JXfiLJ/-/ Side Pelage Color J^£./ /( / 

Age Based on Sex Organs: Juvenile Subadult /A^ult^ (drdaon) 

Age Based on Body Size: Juvenile Subadult /AdultN (drck en) 

Age Based on Pelage: Juvenile Subadult Adult (drde en) 

Comments: 

C o c o / J COfJTtK>7S ^ ^ ' ^ ' ^ O 

J.^^-^ 

p ^ t r ^Cf^APpi^'^^ j Lei's} 

Worksheet: 

fi ^ - J 

^^•^ ^ t - ^y.^f 3 -f^tuLiu^ ,2Y.7? 

(owr) 



Location Nn. C ^ I ^ A A ^ ^ Q ^ \ \ C U ? ( n r ( \ Q ^ 

Site Name Vv-. An.orv-i-,arp '^.W^^jT 

Collector H ^ P Y > A p \ V ^ ^ \ ^ 

Sample No. Q ^ l ^ O A " y ' ^ X 

Date Collected r^ - \ 4 - ^ 4 

Date Processed ^ - V( Q - Q A Processor ACXcYLxQ O T S p l / f (-^(^Q 

Trap Type V •'̂ S W ^ l l ^ V o Or^\ 1 -fi>r»\- \X:)V.c\ Live ( g ] ] > i . c k e n ) 

Genus/Species O O ^ U ^ V j r g - J r 

Total(mm)_^i^CktiCB. Tail (mm) r\?t'^<>fNOPtHind Foot ( m m i V ^ 77irY\rrEar (mm) ~-

Weight(g) g ĵ̂ . l.̂ y^^VLV^f\̂ ^ ^tPbU-. <-\C\C\'^n ?<r.:..7 Partial ( ^ o k p (cuckm) 

Ectoparasites: ^ ^ N r rv tVS - TVO^IO . ( ^ ^ ^ Discarded (drde en) \A oSOudTOX ( i u i d l 

Endoparasites: Y N . Saved Discarded (drck om 

Male 

Testi(^c Wt (g): L ^ Z l ± I ^ R — £ l E i ^ 

L Testicle (mm): L_ W / ^ 

R Testicle (mm): L ^ ^ W _ / £ . 

Seminal Vesicle: Small Large (drck en) 

Epididymis; Conv. Not Conv. (drck on) 

Female 

Ovary^eight (g): L 

Left OvarV(mm): L 

Right Ovary OJ^U)'- L / 

Placental Scars L \ / 

Embrvos (no.) 1/ \ 
workabeet en back to reoMD m t r i n ) \ 

^ 

/ • / w 

R 

R _ w 

Mammaries:/ Small LargV Lactatlng (drckon) 

Vagina:/Inactive Comified Tusgid Plugged (drckc 

Repr/Stage: Nulli Semi Multi (drcas.on) 

Jterus w/ Ovaries (g) w/o Ovarfes (g) 

ORGAN 

Liver 

Spleen 

Adrenal 

Kidney 

Thymus 

WEIGHT (g) 

J2:!l^R_Qi!i 

COMMENTS 

C - ^ 
•9\P\c\ \hk A B 3 ^ ,\-\\s\> o*̂ f̂  

^\OCA TUT I 

7i.i / I ' kL .Z , 



Dorsal Pelage Color Ventral Pelage Color Side Pelage Color. 

Age Based on Sex Organs: Juvenile Subadult Adult (drck en) 

Age Based on Body Size: Juvenile Subadult Adult (dideen) 

Age Based on Pelage: Juvenile Subadult Adult (drck em 

CoDunents: 

Worksheet: 

' r rr ' tk^i -frt yL 1.̂ ^ ] Z O C ' \ 

iJ.iV 5 • U ^ l u . i ^ ^ 3 . % ^ ^ 

7 '̂  • ^.cr ^ "^pt-t k̂ ^̂ K .̂̂  7.?s'3 



Sample No. <^^\S<^q - |.^^ 

Date Collected 0 >> - m - ^ 4 -

Location No. 0"b)«- \SH V̂  I ) V S r 6 ^ ? > >A>L 

Site Name Vvig.\ <:^Vv\0.7r.r\ Kw/f r 

Collector / 4 > W Ucv r r »"*̂  

Processor ^C< ,TT \ _ ^ o V̂ ĉ̂  V.ug> 

Trap Type V-S \o\n«^^ S y r ; ^ ^ ^ Vt^,>V Lc.\<k 

Genus/Species Q v ^ r . V r r . -Z.vV.e\W C C 

k i H Tail (mm) I ' ^ Hind Foot (mm) 7 ^ Ear (mm)_ 

Date Processed C V ^ - l U - ^ i M 

Live pea4 / (dick cni 

Total(mm)^ 
^ / o P t V V - <??»• ' 

Weipht(g) <̂  /n pg t-Vj \vogr J V.iA»Mrt<L Cc.\ov, cts^w^t-vK Partial Whole (drck«n) 

Ectoparasites: Y N Saved Discarded (dick.n 

Endoparasites; Y N Saved Discarded (drck on) 

Female 

Ovary Weight (g): L O-0"?7j R 0 , t 0 5 

Left Ovary (mm): L U W (o 

Right Ovary (mm): L _ L L _ W 7 

Placental Scars L ' R 

Embryos (no.) L Z. 
wofklbeei on tack to reoMd metrici) 

(if 

Mammaries: Small Large Lactatlng (drck on) 

Vagina: Inactive Comified Turgid Plugged (drck on) 

Repr. Stage: Nulli Semi Multi (drck on) 

Uterus w/ Ovaries (g) o?0^ J w/o Ovaries (g) /• ^ ^ 

ORGAN 

Liver 

Spleen 

Adrenal 

Kidney 

Thymus 

WEIGHT (g) 

9.^-S^ 

O-M^? 

LO-VSH R 0 13^ 

COMMENTS 

SPc-V.ay er\ i>.er rgwsove(^ >CT Vwsio pTxoC To ujC icjW,'<r.c 

— ^ . 9 6 

r^-' '^'/C-.S 

file:///vogr


Dorsal Pftlage Color 

Age Based on Sex Organs; 

Age Based on Body Size: 

Age Rased on Pelage: 

Comments: 

Ventral Pelage Color 

Juvenile Subadult 

Juvenile Subadult 

Juvenile Subadult 

/̂"^AduiT 

C^^Aaiilt" 

Adult 

Sirfft Pelage Color 

) (drde en) 

\ c i r c k o n ) 

(circk on) 

Co\ov\ cov\\e^\^~ 1 \ S c 

Worksheet: 

Ck^<^LLCy^ Let 7 6 ^ . 3 

DMf 

5 

ff.T-J 
^ 

file:///circkon


Location No Q 3 \ " \ ^ ^ ^ ' ^ g " ^ o a o S M ' > i . 

Site Name Ktt\ovV<-s^-<.0 o V - ^ u g r 

Collector / ^ x c U c ^ g V ^ - W r r - T ^ 

Processor /7cvV-V y ^ o r y a V o g 

Trap Tvpe \ ~ ^ ^ ^ ^ f i ^ ^ ' ^ ^ TQCJV W O A ^ 

Genu.s/Spp.rie.'; Q^<Si>cArfc^ "Vv \rt<:\\rv\'C O 

Sample No. O'b^S 'S^^ ' ^^ \ 

Date Collected ' ^ - I H - ' A H 

Date Processed O ~ 1 fe - f H 

Live ^ $ « i 4 7 ' (circk coe) 

Total(mm). Mm Tail (mm) 3 Ci " ^ Hind Foot (mm) CoS Ear (mm). 

WeiphtfplWo pg\^j\\ijrr U^«>^';. C.Ttt>>̂ '»«vH ,̂ ^>vtfvc\» fc.^\«»>\s Partial Whole (drck en) 

Ectoparasites; Y N \ Saved Discarded (drck en) 

Endoparasites: Y N Saved Discarded (drde c 

Male 

Testicle Wt (g): L S - 5 ^ R ^ M o 

L Testicle (mm): L _ ^ ^ _ _ W 1^ 

R Testicle (mm): L _ 2 3 _ _ W j t . 

Seminal Vesicle; Small ^ Largg/ (drck on) 

Epididymis; ^Cony/ Not Conv. (drckoni 

ORGAN WEIGHT (g) 

Liver ^ p^.d^ffl 

Spleen /- O^C 

Adrenal L O - 0 ^ R <f).OS7 

Kidney L 3 5 7 , ; 9 - Q 5 

Thymus < ^ - 9 ' > 3 j 

COMMENTS 

. 0 ^ 
"Lnjtft " <5c H>\A-o Sav<vp\g WV(^ p r i o r \ c <-o<'t^ U, v>5 

J.?5^ 
Htsjo SCv»*vp\g W V g y - V»v;w^ i"''jVv-V WiA»<f̂  ^ T f r - \ o (-^t)U 

v - ^ /0/<$./ 



Dorsal Pelage Color 

Age Based on Sex Organs: 

Age Based on Body Size: 

Age Based on Pelage: 

Ventral 

Juvenile 

Juvenile 

Juvenile 

Pelage Color 

Subadult 

Subadult > 

Subadult 

XjAdult_ 

' -^ 'AduJU 

Adult 

.<sidp. Pelage Color 

,.^<^ideon) 

^(eirck en) 

(cirde en) 

• M B M ^ B M B B 

Comments: 

ouS 

Worksheet; 

75-1-3 

(o»ef) 



Location No. ^ ^ ^ J / ? y V / ^ P / t T ^ ?0//Vf/< 

Site Namf. ^a/aMH.^f^rr R i s / e r 

Collector l̂ 'iVl HzLrr.is 

Sample No. C ^ J l ^ l ^ - / f J 

Date Collected i lnUn 

Processor PkW 1^ M 

Trap Typ... / ' ^ /trvij /pr."/t^ i r rcV k o \ d 

Total (mm). 

Date Processed 3 / ^ j / f V 

Live /Dead) (drck on) 

£0l_ Tail (mm). IM. Hind Foot (mm) / 7 Ear (mm). 

Wf̂ iohtro-i Z;p I tr /"t^/; ,/,v.t.-, k.v/n..j . ĵ ;> I /-7.r coxi'.vi/r ) /Partial) Whole 

Ectoparasites; / Y ) N 

Endoparasites: Y N 

'icks /^ved) Discarded (drck c 

Saved Discarded (circk. 

Male / 

Testicle Wt (g): L 

L Testicle (mm); L. 

R Testicle (mm); L. 

Seminal Vesicle^ Small Large (drck on) 

Epididymis: /Conv. Not Conv. (drck en) 

Female 

Ovary Weight (g): L 0 - ^ ^ ^ R 0- ' ^ ^ 

Left Ovary (nun): L ^ W ^ 

Right Ovaiy (mm): L S^ 

Placental Scars L 1 

Embryos (no.) L 
«M»rkaheei on back lo reoord fiBtrica) 

w ^ 

(if 

Mammaries: Small Large Lactatlng (dick en) 

Vagina: Inactive Comified (Turgidj Plugged (drck on) 

Repr. Stage; Nulli Semi Multi (dtekon) 

Utems w/ Ovaries (g) w/o Ovaries (g) ^ ' r ^ J 

ORGAN 

Liver 

Spleen 

Adrenal 

Kidney 

Thymus-

WEIGHT (g) 

[ii m 
2 . 03.H 

O A ^ R O'O^^ 

0 - ] k ^ 

COMMENTS 

' ^ K [ L ^ /r,yi V.\^ J.AJ ^ . IV 

r..- /-rK.l-/ 



Dorsal Pelage Color 

Age Based on Sex Organs: 

Age Based on Body Size: 

Age Based on Pelage: 

Ventral Pelage Color 

/" juveni l j^ 

/Juvenil^y 

Juvenile 

Subadult 

Subadult 

Subadult 

Adult 

Adult 

Adult 

RiAe Pelage Color 

(circk e n ) 

(circk e n ) 

(cirde o n ) 

. . . . . . . . . 

Comments: 

"7^ 

Ulim ur^-lc^h ' tf . S l a t ^ 5".8^3 

' 'TJ'"^ J 

k . e i v 
' : ; ^x. 

11*̂ 5̂  

Worksheet: 

- ^ - K i -^ex»^ oa t 

H.SI 3 



Location No. / > ?/ ' <yA^-/?fe_5 CC /C-f M ^ 

Ks^JA.i^^f. T-rr. /P.'./^r-

Sample No. /?<//?/? V ' ^ 3 -̂  

Site Name 

Collector Z'^- ^ l-Krcii- Date Collected .y T r / f / 

Processor / • ••^/l// /vrt /1 

Trap Type /'• !̂  Oo ' Jbk o / r i / -/TTX^ k c l J 

Date Processed i^z^/; £4^. 

Genus/Species. O C^A^ hr^ 9-1 i f -K 

Live ZJeaJ) (drck 

LjliL. 

Totalfmm) T y V Tail (mm) ^ °̂  ^ 

Weight(g) '^HP: '̂  (vj/o vdLhy^'- kiii^-^ C t Cc^lvrk . \ t ^ ) 

Ectoparasites; (VJ N /ic/<f̂  

Endoparasites: Y N 

Hind Foot (nun). /r Ear (mm). 

Partial Whole (drck en) 

^ v e ^ Discarded (drck on) 

Saved Discarded (drck on) 

Male 

Testicle Wt (g); L ^-^'f^ R '< - -^'7V 

L Testicle (mm); L S.3 W / F 

R Testicle (mm): L g? i~ W / i^ 

Seminal Vesicle: Small / L M ^ (drckoni 

Epididymis: (^onvj Not Conv. (drckom 

Female 

Ovary Weight (g); L. 

Left Ovary (mm): L. 

Right Ovary (mm); L 

Placental Scars L 

Embryos (no.) L. 
wmkaheet on back to recotd 

(if prcaenl. lae 

Mammaries: Sjzlall Large Lactatlng (drckcni 

Vagina: Inactive Comified Turgid Plugged (dick on) 

Repr. Stage: Nulli Semi Multi (drck on) 

Utenis w/ Ovaries (g) w/o Ovaries (g) 

ORGAN 

Liver 

Spleen 

Adrenal 

Kidney 

Thymus 

WEIGHT (g> 

t.-rr-

L i.vW/ R C . / t t 

.%l^cd^'">"'^'^ 

r..^?i 

COMMENTS 

/-•y^ Ic7n..̂  ^ , . 'UJ ^ ' ^^ '^ 

• ' ' > ^ v v - ^ 



Dorsal Pelaee Color 

Age Based on Sex Organs: 

Age Based on Body Size: 

Age Based on Pelage: 

Comments: 

. Ventral 

Juvenile 

Juvenile 

Juvenile 

Pelage Color 

Subadult 

Subadult 

Subadult 

Adult 

Adult 

Adult 

Side Pelage Color 

IClfClC flOBj 

(circk en) 

(cireken) 

- 131,bj 

Worksheet: 

t i i n e ^ u)-t- 7.23 ^ 

1205 M 

(ai«r) 



Location Nn 0 ^ 3 0 ^ ^ A'b 9 M Q ^ Q I rV^*^ Sample No. 0 < ^ 0 l ' i Q - 3 ^ ^ 

I4.\. ^ ; Site Name \'~>g»>\tXtYsr>7i^O 

Collector M v̂  W M • ^ ^ ^ 

oe r 

Date Collected 0 5 lioh^ 
Processor 

Trap Type l - ' S L^OoVsV?' C Q \ \ 1 ^ 6 ^ V ^ \ c \ 

Genus/Species O ^ A c \ f C I j ^ Vtg-'VWi C <5. 

Date Processed Q M ( O I [ ±1 
Live fDead^ (drde < 

Total (nun). 6 \ 3 l Tail (mm) ^ \ 3 Hmd Foot (mm) ' O Ear (mm). 
"^h P«il-\-- % ( . ^ . 

WeiphtfoWo ^.t^^ /c3iogrt<'?tj<^^. l.-.t^r, WaAv>tts<; 

Ectoparasites: Y N ' ~_ 

Endoparasites: Y N 

Partial Whole (drck om 

Saved Discarded (drck c 

Saved Discarded (drck < 

Female 

Ovary Weight (g): L O . O f e a R _ ^ : : 9 § f ± < @ 

Left Ovary (mm): L \ 0 W 7 

Right Ovary (nun): L / ^ W ^ 

Placental Scars L R 

Embryos (no.) L 
vorkabeei on back to record metrica) 

(if preacm. 

Mammaries: Small Large Lactatlng (dreken) 

Vagina: Inactive Comified Turgid Plugged (dick on) 

Repr. Stage: Nulli Semi Multi (drck oni , > ' 

33, 3 
Utenis w/ Ovaries (g) I . ^ ^ i w/o Ovaries (g) *• O / ^ ^ 

€5> Q ^ 

ORGAN 

Liver 

Spleen 

Adrenal 

Kidney 

Thymus 

WEIGHT (g) 

HH.o^ 

o . ' ^ i^ 

u0.337,a.i7? 

L 5 . « 3 ^9H.iH 

COMMENTS 

f O P f f t w Q ^ \ r v g . - rg>>o\ie>L PrVjy Vo-t«*«>^v->vj ^ r Vl.S|o 

Vfco^ toV '~''̂ WV Vc^r^e^ re*̂ ov<g>^ ^ r \ c r TOOOC^U^^ 

3.(i^ 

^u- -?/J-s 

(a»er) 



» » 

Dorsal Pelage Color. 

Age Based on Sex Organs: 

Age Based on Body Size: 

Age Based on Pelage: 

Ventral 

Juvenile 

Juvenile 

Juvenile 

Pelage Color 

Subadult 

Subadult 

Subadult 

— 

Adult 

Adult 

Adult 

<!jf1- P«Jaee Color 

(drde on) 

(cireken) 

(circk on) 

Comments. 5 ^ , , , ^ ^ ^ Cors \evsV&- ^ ( ^ ^ - C T ^ ^ i ' ^ \ r ^ ^ r ^ ^ ^ i T j ^ 

LoU^ hCea^cot^\^JfS - ^ 8 f i 

Worksheet: 

k r t R ^ 



Location No. ( 7 ^ 7 ^ 0 9 4 f A ^ r ^ O \ f ) . ^ 0 7 ( 5 ^ . Sample No. C 4 0 A A - , ^ : ^ ^ 

Site Name - ^ 7 \ ^ N Q g V" 

Collector (^'^•\V S • \ \ ~ K Y f \ ^ - Date Collected 3 - ^ Q - ^ l A 

Processor < \ c \ C V JL C > ( T Y \ f r n O ^ - ^ Date Processed_ 

Trap Type \ ^ ^^^r^VL•hV g O r ' A \ - ^ y y S V V r ^ Uve Dead (d, 

Gftniis/Species Pl '^i \ S V r7fV- ^ 

4-. i -q4 

Totairmm) ^ A M 'OVW Tail (mml 7)70(TNnrA Hind FooVai i ta )_(xI l jQ2Dj Ear (mm) 

wejghtrg^ -hw. Q ffi rvr\^ - Vd \r^ r. 
J 

Ectoparasites; (̂^̂Y 

Endoparasites: Y. (̂ N JJ 

; tTvto K ^71\\7l- Discarded (drckoni ^ ' ^ ^ CU^c^cVxcSl 
(•Clc\c\) 

Saved Discarded (drck on) 

Partial (Whole ^ (drct 

Q a v ^ 

Male 

Testicle Wt (g): L ^ ' ' ^ ^ ^ R _ B j l ! i ! _ 

L Testicle (mm): L K<;̂ S'or»mW \ Co rf\rOi 

R Testicle (mm): L Aor(^fY\W SO^^^r^ 

.Seminal Vesicle: ^LargeJ 

Epididymis: (Conv?) Not Conv. (drck en) 

^ ^m\f>cLi VesicViz c y o s s l ^ 

7 L ^ J £ ^ ^ 

Female 

««rkahBBt en back to record metrici) / \ 

Mammaries: SiqaiT Large T^actating (drck on) 

Vagina: liwdive Comified TurgioNPlugged (drckon) 

Repr.y^tage: -' Nulli Semi Multi (drck on) 

/terus w/ Ovaries (g) w/o Ovaries (g) 

ORGAN 

Liver 

Spleen 

Adrenal 

Kidney 

Thymus 

WEIGHT (g) COMMENTS 

0-''"° . 

Ld^R_a:5^' ' / l ( ^ ( ^ \̂d^V |̂ r(̂ rrv:'YPr\-pnr.r W 1-^5b 
^.i</ 

JIL^ / ^ J i - ' 7 - ^ 



Dorsal Pelage Color Ventral Pelage Color. Side Pelage Color. 

Age Based on Sex Organs: Juvenile Subadult 

Age Based on Body Size: Juvenile Subadult 

Age Based on Pelage: Juvenile Subadult 

(drde en ) 

( c i r e k e n ) 

(circk ooe) 

Comments: 

S îxmch CooHtms-^-1^ 

•ft beiDuoo ^M Uc^^c^ 
t >2|̂  

p^\V Sc^opinoj 

SVYvOOVV^ 

vwoiAUcN- TesV vo(!x3 v\a/rmJL. 

Worksheet: 

C (•>-'< (;;̂ ^o<) t/^t 

r^") it£Ac 

)M(0 ^ -er 

731./o 5 

7. ^0 H d kufw 
ioj..'?.?3 



Location No. C)'SZO^'~^ P ^ ^ \ ^ 0 \ O " ^ f t s ^ 

Site Name KcAoKrc^c^-LCicj >~-\v)g P 

Collector M i W* V-\c>-<'«'v'S 

Processor ( ^ \ A ^ T ^ V N O V>>>g 

Trap Type \ - ' ^ L>»t>i=lf C o < 1 V o o V WVC^ 

Genus/Species CXAcurVCCv "ZL ^ VsC W/^v C <=\ 

Sample No. ( > \ 0 ^ ' ^ ^ \ - ^ ^ 1 

Date Collected \ ~ ' y j ^ ' l ^ 

Date Processed O 4 ( o a ' 7 f 

Live <Cead_7^'° '»*i 

Total(mm)J:Vi5L Tail (mm) Bg^7 
Uj(t {^^Vt- Q i a f i r - < * ^ ' \ ' \ \ S 

Hind Foot (mm) feR Ear (mm). 

Weight(g)'~^/c?Dg|̂  litjior W(A>^ rr,V•̂ r̂nv \̂r>/̂ fe <^V.yra<:U Partial Whole (drck< 

Ectoparasites: Y N 

Endoparasites; Y N 

Saved Discarded (drck < 

Saved Discarded (drck c 

# 

Male 

Testicle Wt (g); L O - 7 0 R ^ r ( c l 

L Testicle (mm): L ^ ^ . W l 5 

R Testicle (mm): L 9 H W | 5 

Seminal Vesicle: Small§^Lar^ (drekcm 

Epididymis: (Conv .̂) Not Conv. (cû koni 

l-V t̂' \ C . U \ S 

Female 

Ovary Weight (g): L_ 

Left Ovary (mm): L_ 

Right Ovary (mm): L 

Placental Scars L R_ 

Embryos (no.) L 
vmrhaheei m back lo reonrd nvtrica) 

w_ 

w 

(if prcaenl. lac 

Mammaries: Small Large Lactatlng - (drck on) 

Vagina; Inactive Comified Turgid Plugged (drck en) 

Repr. Stage; Nulli Semi Multi (drde on) 

Uterus w/ Ovaries (g) w/o Ovaries (g) 

ORGAN 

Liver 

Spleen 

Adrenal 

Kidney 

Thvmus 

WEIGHT (g) 

'T'i.^t 

' \.053 

COMMENTS 

P c r h i i r \ o^ l i i^er r f r rv iuoA p f ' o P ro tAJC'7'^'>«% 

^ . 8 / 
't. en r>7k4- W'''̂ wg (̂ retToygQ PKor TO t-l-̂ ^v7'̂ <*^c 

^ ^ / / 7 C . 7 



Dorsal Pelage Color 

Age Based on Sex Organs: 

Age Based on Body Size: 

Age Based on Pelage: 

Ventral 

Juvenile 

Juvenile 

Juvenile 

Pelage Color 

Subadult 

Subadult 

Subadult 

Adult 

Adult 

Adult 

Ritie Pelage Color 

(drck en) 

(cireken) 

(cireken) 

Comments: Cc>hi-\ C o i ^ ^ ^ \ ^ - Q > ^ - ^ J 

\̂G(AV necvr hoV i^^bi^^ O^u^ ĵ i n / r ^ 

Worksheet: 

l2«/i 



Location No. 0 . ^ ( ^ 4 Q 4 ft\7.^(7^740^ P T l P . Sample N o . _ £ ^ C k : ^ < L l 3 3 ^ 

Site Name ^ r \ \ V K W ^ P K'̂  

Collector ( Y \ \ \ t , V A T V Y / V S EhUe Collected A - 4 - C{<[ 

Processor . W r ^ . O X X Y W ^ r \ \ ^ ^ Date Proces.sed A - ( c - C \ 4 

Trap Type \ t^ T7rM . i ^ 0 0 ^ 7 ^ ^ T ^ V\:T:\r\ Live 

Genus/Species_CQLA5kljCiLi 

cessed 

Toul(mm)_Si^LjCQCO Tail (mm) ^ \ 7 fr\{\^ Hind Foot ( m i ^ ^ 7 \ nnr.L Ear (mm)- K 7 ( - \ ~ 

Wei^ht(g)-(n'c\r\= \7y')\Q . 1 Partial Whole (drck cm 

Ectoparasites: 7 Y J ) N Oi'Av t c "':) - ( TKj"\r ^ 

Endoparasites • <2^ 
^ a ^ Discarded (drdeom iv-\ ip^(^\£\ Lx^i (j^l,cX)liX\ 

Saved Discarded (drckoni 

Male 

Testicle Wt (g): L 3-^"<^ R _ S £ _ § 

L Testicle (mm): L 7*^ < \̂(\\W \X rrv<y\ 

R Testicle (nrni): L . ^ ^ v ^ W ^|7Y>^/\^^ 

Seminal Vesicle: Small (L^j«/(drckon) 

Epididymis; /Conv. ) Not Conv. idrckon) 

Left OvaiyVmm): L. 

Right Ovary (rnhj): L 

Placental Scars L. 

Embryos (no.) L 
KOrkaheel on back lo record DKtrii 

(if preietu. toe 

Mammaries: Sniall Large Lactatlng (drck en) 

Vagina: Mctive Comified Turgid^ Plugged (drck en) 

Reprystage: wulli Semi Multi (drckon) . 

}terus w/ Ovaries (g) w/o Ovaries (g) 

t N 

ORGAN 

Liver 

Spleen 

Adrenal 

Kidney 

Thymus 

WEIGHT (g) 

O b ' Qj 

'tw* 

,0^^ \ (^o ' i< l ' 

. . S - ' ^ " ' R ^ ' ^ ^ 

(-^.ouO 

. -

COMMENTS 
f • 

S ' .̂3C> 
' z c g © '(\C^7g'̂  WmMP.cA int̂ fV\'rb<^ Hs to 

Xu< ^^^^- ^-^ 

ts 



Dorsal Pelage Color Ventral Pelage Color__ Side Pelage Color. 

Age Based on Sex Organs: Juvenile Subadult Adult (drck on) 

Age Based on Body Size: Juvenile , Subadult Adult (drde en) 

Age Based on Pelage: Juvenile Subadult Adult (drck on) 

%ocr^d^^ QDA^nfe - ^ ^ ^ • ̂ ^^^^"^ (^^^^iSelW^ 
>a>Ui 

^eVV Sevoon^ (?> o. 3 

Worksheet: 

CAjUUyŷ  -/W^ I A K ^ ^ 777. f ĵ 

L\AX.e;̂ -KWV w;<!>ŷ  5T^ 11^/5) —^ ^ - i n •ftM' 



Location No. C ^ ^ ^ 9 S 4-T^ ^ r ) ^ S ( ^ A -^B-

Site Name t^fll/i irvA/AT or? ^ t v j < > r 

Collector .MrV(> t4-xrr\X 

Processor M c i ^ - T)g>Ks/jlMjg. 

Trap Type K - S T b / i . U U <Lf>(\ Fo.>ri-U.iA 

Genus/Species U\rAc<\r~r. > I L t g ^ ' . C c 

OHOb'rH- \ 1 S 
Sample No. t^H ^0(^ ' ' ^ ' ^ ^ 

Date Collected 0 ^ - o g ; - ^ Y 

Date Processed C - i ^ O t s ^ i H 

Dve 

Total(mm) ' o S 3 Tail (mm) 3 i ^ Hind Foot (mm) 7 
t^/o P«£(+ - / /oo 3 

Weiphtfg')*^^ pg->-V \\t;grj\r\(J>vtP-iC, Cn.Nt.r-Lt̂ v^VvKtS, 

Ear (mm). 

Ectoparasites; Y N 
wV^jo<_^ 

Endoparasites; Y N 

'artial Whole (drck en 

Saved Discarded tdrck < 

Saved Discarded (drck < 

Male 

Testicle Wt (g): L P- '"^C R 3 - 3 8 ^ 

L Testicle (mm); L ( 9 ^ W / 5 

R Testicle (mm): L _ 2 2 _ _ W / ^ 

Seminal Vesicle: Small 

Epididymis: (̂ on.yJ Not Conv. tdrck 

(c i rck one) 

Female 

^ary Weight (g); L. 

;ft TSJvaiy (mm): L 

Right Ovai;v (mmJiT:. 

Placental ScarsvL 

Embiyos (no.) L. 
aorbaheei en back to record 

Mammaries:"vSmall Larg^ Lactatlng (cireken) 

Vagina: inactive Comified Tu^g^d Plugged (drck on) 

Repry/Stage: Nulli Semi Multi (drcki 

Uterus w/ Ovaries (g) ^ w/o Ovaries 

ORGAN 

Liver 

Spleen 

Adrenal 

Kidney 

Thymus 

WEIGHT (g) 

HI-51 

LO/oa R 0 .0%7 

COMMENTS 

-i^.Ls-
/^PProf. ( r (?T ^ ' 4 i / Ml<{w(°Y nN**^-^ ^ ' " - ^ ^ ' sA , p r , u r - \ o t - f - ^ / i i n c 

/^oC-. 7 



Dorsal Pelage Color Ventral Pelage Color. Side Pelage Color. 

Age Based on Sex^Drgans: Juvenile 

Age Based on Body Size: Juvenile 

Age Based on Pelage: Juvenile 

Subadult QAduUy 

Subadult 

Subadult 

A d u l ^ (cireken) 

A d u l t (drck en) 

Comments: 

Worksheet: 

"UtJi -k-^ .̂ ^-t 
(Lfl^V'Cti/VO i/J-t 

^̂ .--̂ .v ^ t 

IcUyVi^ ^ ^ 

(£ (J/AC 

' 7 f Ĉ  ^ 

'<7.?7 5 

n.si 3 

fD^^uL ^;UM * ^r. ' /7j 



Location No. /^^ 0 ^ 9"-/7^ ^ i ^ O^C I M 1^ 

Site Namê  KtJ(.OL^e.:?-^rt K i v ^ / -

Collector / M / ^ i L r r , i, 

Processor Fin >\ iCi''*^ 

Sample No. r \ i / ( ) ^ 9 ' ^ - 3 f J3 

Date Collected v / ^ A v 

Date Processed 

Live (Dead /drek. Trap Type / S " r)iru LLt, Cc-i I F c c - n ^ l d 

Genus/Species ^~QirK^i4Yr. ^ hl4^i'e.tK 

Total (mm) 6 ^ 5 ' Tail (mm) i ^ W Hmd Foot (mm) ^ 3 

Weight(g) ] / / / i . v \ f ^ l o j ^ ' ^ Pe#^ l ^ ^ r r^-l ^j^ieAk ^ ^ ^ i d ) Whole (d,ck 

( U ) ^ ^ 

Ear (mm). 

Ectoparasites: Y 

Endoparasites: Y/ 
• ^ 

Saved Discarded (drck < 

Saved Discarded (drck < 

/ 

Male 

Testicle Wt (g): L e?.?^<J R_^^_££ /_ 

L Testicle (mm): L J l S ' W / 7 

R Testicle (mm): h _ _ £ J _ _ W / T 

Seminal Vesicle: Small Large (drck cni 

Epididymis; Conv. Not Conv. (dickcm 

Female 

Ovary Weight (g): L. 

Left Ovary (mm): L. 

Right Ovary (mm); L. 

Placental Scars L 

Embryos (no.) L. 
•nrkihoet on back lo record metrii 

Mammaries: Spiiall Large Lactatlng (nrck om 

Vagina: Imtctive Comified Turgid Plugged (drck en) 

Repr. Suge: Nulli Semi Multi (drck cm 

Utems w/ Ovaries (g) w/o Ovaries (g) 

ORGAN WEIGHT (g) 

Spleen ^ ' ^ ' ^ . 

Adrenal 

Kidney 

Thymus < X S M L 

LJ- ^ t . _ 

COMMENTS 

i,lhf nftrti'^ 

u A k i J ^ ,poj4i.L/ S . ^ ' ^ S ' 

i"br'i»'j 

y g , / • ' ^ ' • J 3 . ^ 



Dorsal Pelage Color Ventral Pelage Color. Side Pelage Color. 

Age Based on Sex Organs: 

Age Based on Body Size: 

Age Based on Pelage: 

Juvenile Subadult (Aduh (drck en) 

Juvenile . Subadult Adult (drck en) 

Juvenile Subadult Adult (drck on) 

Comments: 

bMg 

7 o - / - l ^ "/v-^^iv o J A * , ^ /53.S §. / i 

5 1 . 0 3 3 - ^ ^ ^ _ | 3 ^ .^rC^, 

Worksheet; 

/ / / / 

///. 3 

V. r 

(ooerl 



Location No. 

Site Name (C^CArAf^OO ^ < - ^ l ^ 

Collector f ^ \ ^ C \ ^ t t \ ^ ^ ^[C[-^\bP^ ^ ( ^ 

Processor T . S0VIT7^ 

Trap Type ' 

Genu<;/Species MuCTe lA \}\SOr\ 

Total(mm) Tail (iimi)_ 

Sample N c . j m ^ S U ± Q ± O U _ 0 M. K 

Date Collected ^ - t C ' ^ ' ^ 

iXJz Weight(g) f ' ^ S . ^ ^ Ĉ /x> ( U ^ j -

\ ^ ^ - ' ^ ^ Ectoparasites: / Y ^ N fV>*^ Ectoparasites: / Y ^ N 

Endoparasites: Y Q). 

Date Processed ^ - I ' S ' ^ ' - I 

L i v e D e a d ) (circk en) 

Hind Foot (mm). Ear (mm). 

(circk o n ) .(^[f^UaU-^Vhole 

Saved Discarded (drck < 

Saved Discarded (drck < 

Testicle Wt (g); L F T Z I R /• 2X\ 

L Testicle (mm); L \ % ^ ^ W [LtAi^ 

R Testicle (mm); L \ ( i t t . ^ W f^mivs 

Seminal Vesicle: Small Large (drck en) 

Epididymis: Conv. Not Conv. (drckom 

Female 

Ovary Weight (g): L . 

Left Ovary (mm): L. 

Right Ovary (mm] 

Placental Ŝ ariC L. 

EmbryyiB (no.) L. 
««rk»bBet on back to record t n l r i c a ) 

Mammaries: Small Large Lactatlng (drck en) 

Vagina: Inactive Comified Turgid Plugged (drck on) 

Repr. Stage: Nulli Semi Multi (drck on) 

Utems w/ Ovaries (g) ._ w/o Ovaries (g) 

ORGAN 

Liver 

Spleen 

Adrenal 

Kidney 

Thymus 

WEIGHT (g) 

$?-a7 

m t ^ A-27? 
5 

COMMENTS 

.y •: • - o 

•ru. J i n - 3 1 7 

A » (ower) 



Dorsal Pelage Color 

Age Based on Sex Organs: 

Age Ba-sed on Body Size: 

Age Based on Pelage: 

Comments: . . r,) 

Ventral 

Juvenile 

Juvenile 

Juvenile 

Pelage Color 

Subadult 

, Subadult 

Subadult 

Adult 

Adult 

Adult 

Side Pelage Color 

(cireken) 

(drck on) 

(cireken) 

. - . . . - - - - - - . - _ „ » = » - . - = , . . . . . 

5". f ^ ^ / fcAAJ^JA^ 

Worksheet: 

ff 

(o«er) 



APPENDIX E 
HISTOPATHOLOGY RESULTS 



n t ^ - C — 2 . T — 9 ^ F R l l - » : ^ e . F - . ^ z: 

9 Virginia-Maryland ftagioaal Collaga of 'Vat:arinary Madioina 
• i r g i n i a p o l y t e e b a l e Z n s t i t u t a «ad Btmta Un lva ra i t y 

Blaeksbnzg, V i r g i n i a 240C1 
703'>231-76«C 

HTSTOPATHOIrOGY REPORT 
HAY 27,1994 

Case No. 94-1671 

VEIT, HUGO 

VET: VEIT, HUGO OWNER: R. T. Westotl 
REAC 
Edison, N.J. 
08837 
908-321-4210 

PATIENT NAKE: Kalamazoo River Project 
SPECIES: SHALL OTHER 

DATE SAMPLE RECEIVED: APR 18,1994 
HISTORY: 
This report relates to project nunber 3347-035-01-6697, known as the 
Kalamazoo River Project. Samples were received on April 13, 1994. and 
consisted of 40 wide moutln bottles containing fozrmalin fixed tissues, to 
be described in the subsequent report. These specimens were held in a 
locked site, xintil processing by Dr Veit. There were 40 sample battles, 
marked 1 to 40, pa^ed in random groups of 5 bottles within zip-lock 
plastic bags and within a loose packing material, all within a large 
insulated cooler, taped shut, and received intact. All containers were 
also closed, well identified and intact. Samples were given anin-house 
case nvmber of HR 94-1671, and the sane sample number assigned by Weston 
was added as a specific suffix (Weston sample no. 1 was identified 
as 94-1671HR-1, etc. to 94-1671HR-40] . All paraffin bla>cks and histologic 
slides used this number system. Dr Hugo P. Veit opened the sealed shipping 
container at IMSpm, April 18, 1994 and trimmed samples 22,23,25,29,31,33, 
34,36,38 and 40. The remainder of the samples were trimmed and delivered 
to the histopathology laboratory on April 20,1994. The tissues were 
processed and stained with routine hemotoxyln-eosin staining procedures, 
using automated equipi&ent, for consistency. The slides were delivered to 
Dr. Veit, and kept in a locked room at all times, until return to Weston. 
All histologic slides, pariffin blocks, sample bottles containing residual 
tissue samples, and the original copy of chain of custody sheets (2 -
signed by Dr Veit) are to be returned to R. F. Weston, Inc. following 
completion of this work. Aside from the sample numbers, and blinded 
locational code nxxmbers, the only information available to Dr. Veit prior 
to evaluation of the tissues, was the species of the tissue, and 
identification of the tissue types in each bottle. Therefore, the tissues 
were evaluated in a blind fashion, relative to their source or potential 
environmental exposure. Other material has been received, aside from the 
above samples, but the latter samples have not yet been processed or 
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evaluated. That material will be processed, evaluated and reported as an 
addendum to this report, and will be so identified. Dr. Paul Bovitz and Ms, 
Debbie Brooks have been the contact persons for us on this project. 
HISTOLOGIC DESCRIPTION: 

Note: For identification, all saunples below are numbered from l to 41. 
These numbers are tha same as the sample numbers on the chain of custody/ 
lab work request forms (nos. 9327 and 9328 supplied with the first 
samples, from Weston to Dr. Veit), with number 41 being the first listed 
sample (AD060210MK) on chain of custody form no. 9564, received 5/5/94. 

For example, sample number 1 is also identified as 
120893-BG370307KR on the aforementioned form (#9327), under sampling 
location heading. Sanple no.l tissue block and slide are identified 
as 94-1671HR - le Sample blocks and slides for samples 2 to 41 are 
labelled 94-1671HR - 2 to 41, respectively. The number after tha 
listed tissues belov represents the nimber of pieces of each tissue 
examined, which is usually the number of pieces submitted. 
Sample 1 
liver (2) - diffuse congestion, slight 

- perivascular lymphoid inflammation, minimal 
kidney (2) - subcapsular granuloma, focal, microscopic 
interpretation - There is a minimal immune response to an unidentified 
antigen in this animal, otherwise the liver and kidney tissues are 
unremarkable. 
Sample 2 
liver (2) - diffuse^congestion, slight 

- lymphocytic infiltration, sinusoidal, scattered, minimal 
kidney (2) - interstitial granulomatous inflammation, cortical, slight 
interpretation - There is a minimal granulomatous interstitial nephritis 
presumed to be a very slight immunologic host response to aji unidentified 
antigen. Both kidney and liver appear unremarkable, otherwise. 
Sample 3 
liver (2) - unremarkable 
kidney (2) - xinremarkable 
inteirpretation - Normal tissue 
Sample 4 
liver (2) - unremarkable 
kidney (2) - autolysis, slight to moderate 
interpretation - Normal tissue, with slight to moderate renal autolysis. 
Ssunple 5 
liver (2) - hepatocellular nuclear and cytoplasmic pieomorphism, slight 
kidney (1) - lymphoid nodular aggregation, interstitial, cortical, minimal 
interpretation - Tlie hepatocellular pleoaorphism, including slightly 
increased numbers of mitotic figxsres, suggests an increased cell turnover 
rate or a more rapidly dividing hepatocellular population, with disturbed 
cell activity. This could relate to a mild metabolic or toxic cause, 
in which there is a slightly shortened hepatocellular life-span or 
increased cell turnover. The lymphoid inflammation in the kidney 
suggests a very weak immunologic host response to an unidentified 
antigen. 
Sample 6 
liver (2) - lymphoid nodular aggregation, perivascular, minimal 
kidney (2) - unremarkable 
interpretation - The hepatic perivascular lymphoid nodules suggest a 
minimal host immunologic response to an unidentified antigen, with an 
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otherwise normal liver. The kidney appears normal. 
sample 7 
liver (2) - lymphocytic, plasmacytic infiltration, periportal, mild 
kidney (2) - xinremarkable 
interpretation - There is a very mild periportal lymphoid infiltration in 
the liver, suggestive of an incidental host immunologic response to an 
unidentified antigen, otherwise the liver is unremarkable. The renal 
tissue is normal. 
sample 8 
liver (2) - unremarkable 
kidney (2) - lymphocytic, plasmacytic infiltration, cortical interstitium, 

slight 
interpretation - Normal liver, with minimal cortical interstitial 
inflammation of the kidney. Tha latter is likely incidental (non-clinical). 
Sample 9 
liver (3) - parasitic cyst, solitary 

- parasitic egg aggregations, hepatocellular, multifocal 
kidney (2) - autolysis, slight 
interpretation - Tha parasitic cyst has a thin fibrous capsular wall, with 
lymphoid infiltration of the peripheral capsule. The cyst lumen contains 
sections of a flatworm, having calcareous corpuscles and an inner muscle 
layer, both suggestive of the class Cestoda, likely of either the genus 
Taenia or Cysticerous. The egg aggregations or clusters are producing a 
slight granulomatous inflammation associated with some of the eggs. The 
eggs hava double polar caps and are compatible with those seen with 
Capillarla hepatica. The kidney is normal, with mild autolysis. 
Sample 10 
liver (2) - diffuse congestion, slight 
kidney (2) - autolysis, slight 
interpretation - The hepatic congestion is a non-specific change, which 
may relate to agonal conditions of the animal. The kidney is normal, but 
slightly autelytic. 
Sample 11 
liver (2) - hemosiderosis, Kupffer cells, diffuse, mild 
kidney (2) - unremaurkalale 
interpretation - There was likely some kind of mild hemolytic event which 
occurred in this animal, leading to the mild accumulation of heaosiderin-
lika material in the Kupffer cells. Such hemolysis could have been due to 
a traumatic, infectious or metabolic event, but was not associated with 
tha recent capture. The kidney appears normal. 
Sample 12 

liver (2) - unremarkable 
kidney (2) - unremarkable 
interpretation - Normal liver and kidney 

Sample 13 
liver (2) - hemosiderosis, Kupffer cells, random, minimal 
kidney (2) - autolysis, slight 
interpretation - Accumulation of scanty amounts of green brown pigment in 
the Kupffer cells suggests an old episode of hemolysis, cause unknown. 
Kidney is normal, but slightly autolytic. 
Sample 14 
liver (2) - parasitic cyst, solitary 

- nuclear and cytoplasmic pleomorphism, hepatocellular, slight 
to moderate 
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kidney (2) - autolysis, slight 
lung (1) - hyperplasia, bronchus associated lymphoid (BALT) tissue, mild 

- alveolar dilation, vauriable, mild 
Interpretation - There is a tapeworm cyst, likely Taenia or Cysticercua 
species, and diffuse, variaible pleomorphism of hepatocytes. The latter 
changes may relate to disturbance of the liver tissue secondary to the 
cyst, or some other metabolic disturbance, affecting the hepatocytes, more 
generally. The kidney is normal, and slightly autolytic. The BALT 
hyperplasia suggests a host response to a foirmer exposizre to antigen, via 
the airways. The alveolar variation in size, to dilation, suggests some 
kind of mild upper airway stenosis or incomplete blockage. No neoplastic 
or Infectious cause is noted in the section examined, to help explain 
airway stenosis. 
Sample 15 
liver (2) - xmremarkable 
kidney (2) - autolysis, slight 
interpretation - Normal liver and kidney, with slight autolysis of the 
latter. 
Sample 16 
liver (2) - sinusoidal dilation with hepatocellular distortion, moderate 
kidney (2) - autolysis, moderate, with tissue distortion, moderate 
interpretation - There was evidently moderate autolysis, and what appears 
to be freezing artifact. Frozen tissue often is distorted by tha formation 
of expanding water crystals in the tissue which creates a pattem like 
that sHeen in both the liver and kidney of this animal. Subtle tissue 
changes are usually obliterated by freezing. No obvious changes were noted. 
Sample 17 
liver (2) - unremarkable 
kidney (1) - unremarkaJale 
interpretation - Normal liver and kidney 
Sample 18 
liver (2) - hemorrhage, focal, internal 

- hepatocellular degeneration, centrilobular to mid-zonal, mild 
kidney (1) - autolysis, slight 
interpretation - There is a mild degenerative hepatopathy or hepatosis, 
cause unknown, but possibly toxic or ischemic. There appears to be an 
irregular focal area of hemorrhage, causing intemai distortion of the 
liver. This was apparently an acute change, possibly occurring during 
final capture. Likely, the hepatocellular degeneration predisposed tissue 
weakness and internal fissuring, allowing the hemorrhage to occur or 
accumulate. The kidney is normal, and slightly autolytic. 
Sample 19 
liver (2) - unremarkable 
kidney (3) - autolysis, slight 
interpretation - Normal liver, with slightly autolytic, normal kidney 
Sample 20 
liver (2) - hemosiderosis, Kupffer cells, diffuse, minimal 
kidney (2) - autolysis, slight 
interpretation - The liver is normal, with evidence of a previous, small 
hemolytic event, cause unknovm. The kidney is normal, with slight 
autolysis. 

Sample 21 
liver (2) - unremarkable 
kidney (2) - unremarkable 
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interpretation - Normal liver and kidney 
Sample 22 ^ 
liver (2) - sinusoidal dilation, with hepatocellular compression, 

moderate 
kidney (2) - spacing artifacts, diffuse, moderate 
interpretation - Freezing artifact of the tissues is suspected, which are 
otherwise unremarkable and interpreted as normal. 

Sample 23 
liver (2) - unremarkable 
kidney (2) - unremarkable 
interpretation - Normal liver and kidney 

Sample 24 
liver (2) - nuclear and cytoplasmic pleomorphism, hepatocellular, slight 

- congestion, diffuse, moderate 
kidney (2) - glomerulitis, membranous, slight 
interpretation - There is a minimal to mild hepatopathy, and a variable, 
mild membranous glomerulitis, with dense eosinophilic hyaline droplets 
noted in a minority of the collecting tubules. These droplets are 
interpreted to be protelnacious material, lost through the affected 
glomeruli and tubules. 
Sample 25 
liver (2) - nematode granulomas and abscesses, multifocal to coalescing 
kidney (2) - autolysis, slight 
interpretation - There are adult nematode sections, and eggs which are 
morphologically compatible with capillarla hepatica. The eggs and/or 
nematodes are associated with multiple sites of hepatocytes undergoing 
veiriable degrees of coagulative necrosis, with eosinophilic to neutrophilic 
inflammation, and/or lymphoid and macrophage inflammation. The kidney is 
normal, and slightly autolytic. 
Sample 26 
liver (2) - nematode egg granulomas, multiple 
kidney (2) - autolysis, slight 
interpretation - There are many aggregations of nematode eggs,^ compatible 
with Capillarla hepatica, within the parenchyma, sometimes near or in the 
periportal areas. These eggs are typically within a necrotic center, 
surrounded by granulomatous inflammation, and nearby lymphocytic or 
plasmacytic aggregations. The lesions are chronic and appear static. 
The kidney is normal, and slightly autolytic. 
Sample 27 
liver (3) - parasitic cyst, solitary 
kidney (2) - autolysis, slight 
pancreas (l) - unremarkable 
salivary gland (1) - unremarkable 
interpretation - There is slight autolysis of the kidney which is 
otherwise normal, as is the pancreas and what is presumed to be salivary 
gland tissue. A cestode within an encapsulated hepatic cyst is noted and is 
compatible with either Taenia or Cysticercus genUses. 
Sample 28 
liver (2) - unremarkable 
kidney (2) - autolysis, moderate 
interpretation - Normal liver and kidney with moderate renal autolysis 
Sample 29 
liver (3) - abcesses, multifocal to coalescing 

- nematode migration, slight 
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kidney (2) - autolysis, moderate to severe 
Interpretation - The multifocal abscesses noted in the liver did not 
contain nematode eggs, larvae or adults, but larval nematode forms, 
possibly Capillarla spp. were noted near come of the abscesses. Possibly, 
migration by these parasites directly caused the necrosis of the 
hepatocytes, or more likely allowed for opportunistic bacterial infection 
of the migration paths. Hence, these abcesses are circumstemcially 
associated with the nematode migrations. The kidney is normal, with 
moderate to severe necrosis. 
sample 30 
liver (2) - unramarlcable 
kidney (2) - unremarkeible 
interpretation - Normal liver and kidney 
Sample 31 
liver (2) - parasitic granulomas, necrotizing, multifocal 
kidney (2) - autolysis, moderate to severe 
interpretation - Migrating nematodes, compatible with Capillarla spp. are 
noted in intact hepatocellular parenchyma, and within centrally necrotic 
granulomas. The liver is otherwise unremarkable, and no lesions are noted 
in the kidney. The kidney is moderately to severely autolytic, and 
therefore difficult to evaluate. 
Seunple 32 
liver (2) - unremarkable 
kidney (2) - neutrophilic inflammation, tubular, focal 

- autolysis, moderate 
interpretation - The liver is normal, azid there is a focal tubular 
nephritis, of incidental degree in the section, possibly due to a mild 
bacterial infection. There is moderate renal autolysis. 
Sample 33 
liver (2) - nuclear and cytoplasmic pleomorphism, hepatocellular, 

moderate 
kidney (2) - unremarkable 
interpretation - A high cell turnover rate and slightly variable cell 
morphology, due to a metabolic disturbance is suspected, 
sample 34 . ' 
liver (4) - parasitic granulomas, necrotizing, multifocal 
kidney (2) - unremarkable 
interpretation - There are eggs, compatible with Capillarla hepatica noted 
near, and within one of many granulomas, usually with a necrotic center, 
and a combination of lymphoid cells and macrohages/giant cells, mora 
peripherally. Eosinophils and neutrophils are associated with some 
granulomas, AS well. Tha kidney is normal. 
Sample 35 
liver (2) - hemosiderosis, Kupffer cells, diffuse, slight 
kidney (2) - unremarkable 
interpretation - The kidney is normal. The hemosiderin in the Kupffer 
cells suggests slight hemolysis occurred, with the cause unknown, in the 
past, not very recently. 
Sample 36 
liver (2) - unremarkable 
kidney (2) - unremarkable 
Interpretation - Normal liver and kidney 
Sample 37 
liver (2) - nuclear and cytoplasmic pleomorphism, hepatocellular, 

moderate 
)cidney (2) - nuclear pleomorphism, proximal tubular epithelium, slight 
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interpretation - The histologic variation of the cells is not well 
understood, but is suspected to relate to a metabolic disturbance, cause 
unknown. Soma increased cell txirnover is also suspected, in both the liver 
and kidney. 
Sample 38 
liver (2) - unremarkable 
kidney (2) - plasmacytic and lymphocytic cortical interstitial infiltration 

mild 
interpretation - The liver is normal, and there is a mild renal immunologic 
cortical Interstitial response, presumably to an antigen of unknown 
origin. 
Sample 39 
liver (2) - unremarkable 
kidney (1) - unremarkable 
interpretation - Normal liver and kidney 
Sample 40 
liver (2) - unremsurkable 
kidney (1) - interstitial nephritis, granulomatous, minimal 
interpretation - Normal liver, with a very slight renal interstitial 
infiltration of plasmacytes, lymphocytes and monocytes, multifocal, and 
mostly in the cortex is noted, and suspected to be host immunologic 
response to an antigen of unkno%m origin. 
ADDENDUM - 5/26/94 
Sample 41 (AD060210HK) 
liver (1) - congestion, diffuse, mild 

- lipidosis, hepatocellular, diffuse, mild to moderate 
kidney (2) - unremarkable 
interpretation - Normal kidney. The vacuolization of the hepatocytes could 
represent a high plane of lipid metabolism, or some kind of mild 
physiologic or metabolic disturbance. 

COMMENTS: 
Samples sent on May 5, 1994, and questions relating to that submission, 
will be sent as an addendum to this report, within 10 days. Also, there 
are some free parasites, which will be identified, as soon as Dr. Zajac, 
our parasitologist returns. Dr John Robertson and I appreciate the 
opportunity to work with you. We'll be in contact early next week. 
ADDENDUM - 5/27/94 - A cover letter describes report submission details. 
Final report of histopathologic findings - summary and conclusions: 

Rat sample (1) - There were no remarkable (abnormal) observations (sample 
no.3). 
Mink samples (10) - Most (7/10) of the samples had either no or minor to 
incidental changes. Two mink had minor lesions which could be 
associated with mild metabolic or toxic disturbances (samples 37 and 41), a 
and one had a minimal interstitial nephritis (sample 40). No parasitism 
was noted in amy of the mink liver or kidney tissues examined. Overall, 
the nink tissues revealed only mild changes, with no evidence of 
significant biologic liver or renal disfunction. 
Mu8)crat samples (30) - Parasitic lesions were seen in 8/30 samples (#9, 14, 
25, 26, 27, 29, 31 and 34), all in the livers and were either tapeworm cys 
and/or Capillarla hepatica nematodes. Clearly, these muskrats have a 
frequent exposure to these 2 parasite types. Being blinded to location, I 
have no idea if there is any site effect on parasite lesion type or 
incidence. Mild hemosiderin loading of Kupffer cells lining the sinusoids 
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in the liver, was seen in 4/30 of the muskrats (#11, 13, 20 and 35). This 
change suggests an increased red cell turnover or past hemolytic event. 
Such could relate to toxic, infectious, parasitic or physical injury, in 
this case mild, and likely not isolated to only tha recent past. 
Hepatocellular pleomorphism noted in the muskrat was subtle and likely 
related to a mild metabolic or toxic disturbance. It was seen in 4/30 
animals (/S, 14, 24, and 33). An additional muskrat (/18) showed mild 
hepatocellular degeneration, also attributable to a mild toxic insult. 

There were mild renal lesions in 2/30 animals 
(#24 and 32), with mild to severe autolysis very common to the muskrats of 
this study (17/30), suggesting some improvement in tissue collection and 
fixation might be helpful in producing better fixed tissues for evaluation. 
Field collection problems or constaints nay not allow such improvements to 
be made. Minimal inflammatory or immunologic foci were noted in the livers 
and kidneys, but aside from parasitic lesions, none appeared intense enough 
to raise any concern that they were anything more than normal host 
response to a variety of viable or non-viable antigenic materials in 
the environments of these animals. In summary, beyond the hepatic 
parasitism, there were no moderate to severe liver or kidney lesions in 
the mus)crat tissues submitted. There were a few mild hepatic lesions 
suggestive of toxic or metabolic disturbances in #5, 14, 18, 24, and 33, 
and renal degeneration, possibly due to toxic exposure in #32. 
Overall, there was no evidence for significant infectious (non-parasitic) 
disease in any of the animal tissue examined. A minority of mink and 
muskrat had lesions suggestive of mild toxic or metabolic disease, and a 
large minority of muskrats were parasitized in the liver. Generally, the 
tissues suggested the animals were likely to appear clinically normal, 
with the parasitized muskrats as possible exceptions. 

Hugja Veit DVM, PhD 
Veterinary Pathologist 
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VR-93-795 Examination of the multiple tissuts from tne subnlttad animals 
reveals the following: 

Animal #277 

Liver - this tissue demonstrates nomal architecture with very iilld 
congestion. No evidence of toxicity or aUeration of the hepatic parencnyma 
can be identified 1n this section. 

Kidney - this tisiue 1$ slightly wtolyied, with S O M dissociation of the 
renal tubular elentnts as the result of autolysis. If there Is any type of 
acute tubular chtngc, we were unabit to Identify It due to the autolysis. In 
general, the kidney has a noraal appearance and noma 1 architecture, with 
very mild to Moderate autolysis. The glonerular elements are histologically 
normal. No evidence of Inflamatlon or toxicity could be Identified. 

Animal #278 

Liver • this hepatic tissue Is very nlldly congested. Nlld vacuolization of 
the t««9atocytts and Boderate autolysis can be Identified. There are focal 
collections of neutrophils In the sinusoids. This nay suggest some type of 
Inflaimiatory process. A large cystic structure at one location is surrounded 
by granulation tissue and collections of inflamnatory cells. This could be 
the result o' a parasitic cyst and granuloma, which would be a natural 
parasite for this Indivlduol. 

Kidney - this tissue denonstrates slight tubular autolysis and acute 
congestion, with nlnioal inflaneetlon. Other specific changes tnat would 
support toxicity or infection cannot be Identified In the kidney. The 
glomerular elements appear to oe histologically nornal. 

Animal #279 

ON, UNKNOW 

Liver - this tissue is acutely congested, with no specific degeneration or 
inflairmatlon. A large cystic structure has occurred at one location. This 
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RESEARCH 
cyst is filled with a cestooe. Granulation tissue ond inflannatlon are 
secondary. The type of cyst is a cestode. but other specific etiologic 
agents or changes are not identified. 

Kidney - the renal tissue demonstrates a diffuse infiltration of lymphocytes, 
plasma calls, and neutrophils, with some degeneration of the interstitial 
tissue and secondary tubular change. This type of reaction supports a 
Chronic inflamniatory process and suppurative reaction. Evidence of specific 
tubular changes or other specific reactions could not be identified. No 
other specific etiologic agents or parasites or other evidence of toxicity 
could be identified in this tissue. 

Animal #280 

Liver - the liver tissue is histologically normal, with very mild congestion 
and no evidence of inflannation. No cystic structures were Identified In 
this liver, 

Kidney • this tissue demonstrates slight tubular autolysis, but it 1s present 
to a lesser eegrte than we have described previously. There is some acute 
congestion In the tissue, and no other specific reaction. Infloneetion or 
toxicity t r * ninietal. 

Animal #261 

Liver - this section of liver demonstrates mild congestion with minimal 
hepatocellular vacuolization and no evidence of toxicity or inflamation. 

Kidney - the renal tissue oemonstrstes very mild autolysis, but generally the 
tubular elements a r t unifom and histologically normal, with no evidence of 
toxicity or sosdfle inflaseiation. The glomerular elements appear to be 
relatively normal. 

Animal #282 

Liver - this tissue 1$ acutely congested, with a cystic structure. 
is surrounded by g-enulation tissue, fibrin, and neutrophils. 

The cyst 

Kidney - this tissue is acutely congested, with « n d autolysis very similar 
to that described previously. No evidence of tubular change, glonerular 

TON. UNKMNM Continued on Next Page. 
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Change, toxicity, or even infection can be identified In this renal 
parenchyu. 

DIAGNOSIS: 

1. Cestode parasit ic cyst with mild secondary Inflamnetion in l ivers #278, 
#279. and #282. 

2. Hoderate chronic pyelonephritis in #279. 
3. Slight autolysis in e l l kidneys. 

COMMENTS: 

These tissues do not support any evidence of toxicity or specific change. The 
pyelonephritis in #279 can occur as a sporadic natural occurring disease in 
any group of animals. The parasitic infestation is conaon in feral animals, 
and very likely this particular animal in an Interaedlate host for this 
particular cestode, since three out of the six aniieals show cestode cysts In 
the liver. There was no evidence of of toxicity of specific change in the 
liver and no evidence of toxicity In the renal tissue. 

09/01/93 
(LOM/tko) Verified by: L. 0. McQin, D.V.M.. Ph.D. 

Veterinary Pathologist 
electronic signature 

rroN. uN«ow 

Por Histopathology Consultation Call: l-800>426-2099 
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APPENDIX F 
MINK AND MUSKRAT AGING RESULTS 



AGE AS DETERMINED BY CEMENTUM ANALYSIS 
Matt Donohue 

Process code: d 
17 May 1 9 9 4 
P a g e 1 o f 2 

By: Gary Hatson 
yatson's, Box 308, miltoin KT 59S5I 
Phone: (406) 258-6296 

Prepared for: klatt Donahue 
Roy Keston Inc 
Edison NJ 
Process code: d 
Fllenaie: ADe51794-222Y 
Date: 17 Hay 1994 

Tooth type: Hink canine 
Muskrat Ml * eandlbl 

Season of collection: Deceiber - February 

Species: VInk 17) 
Huskrat (18) 

Notes: 

•8' RELIABILITt CEIEHTUM AGES; THERE IS HISTOLOGICAL EVIDENCE TO SUPPORT THE REPORTED CEyEHTUM AGE. IF ERROR IS PRESENT, IT lOULD BE 
LIKELY IITHIN THE RANGE GIVEN UNDER 'NOTES'. 

' C RELIABILITY CEVENTUM AGES: THERE IS LITTLE HISTOLOGICAL EVIDENCE TO SUPPORT THE REPORTED CEyENTUy AGE, IHICH VIGHT BE IITHIN THE 
RANGE GIVEN. 

yiNK CANINE; NATSON'S STANDARDIZED CEyENTUV AGING yODEL IAS USED FOR CEMENTUV AGING. CEVENTUy AHHULI ARE REGULAR AND DISTINCT, AND 
AGES DETERyiNED FROy THEIR COUNT ARE CONSIDERED TO BE HIGHLY ACCURATE. 

MUSKRAT yOLAR NUyBER 1; SPECIMEN SECTIONING yETHOD. THE TOOTH IAS REMOVED BY CUTTING THE MANDIBLE ON EITHER SIDE OF IT IITH A 
LAPIDARY SAI. THE RESULTING TISSUE PIECE IAS SECTIONED IITH Mt INTACT IN ITS SOCKET. 

MUSKRAT CEMENTUM AGING MODEL. REFERENCE: NOTES GIVEN IN AGE REPORT OF 2 NOVEMBER 1993; PAUL BOVITZ; AGING FILE AM11B293-281. 

CEMENTUM ANNULI OF Ml HAVE CHARACTERISTICS DIFFERENT FROM THOSE OF OTHER SPECIES. ANNULI ARE POORLY DEFINED, AND APPEAR TO BE 
COMPLEX (HAVING MORE THAN A SINGLE ANNUAL COMPONENT). NEITHER ACCURACY HOR PRECISION OF CEMENTUy AGES DETERyiNED BY COUNTING 
APPARENT ANNULI IS KNOIN. . 

THE CHARACTERISTICALLY SIALL AyOUNT OF CEyENTUM AND UNDEVELOPED TOOTH ROOTS OF TEETH CLASSIFIED AS AGE ' t ' APPEAR TO BE GOOD 
CRITERIA FOR NICROSCOPIC IDENTIFICATION OF THE AGE CLASS. 

TEETH AGED AS OLDER THAN t YEARS HAVE A CHARACTERISTICALLY LARGER AMOUNT OF CEMENTUM AND GREATER ROOT DEVELOPMENT. HOIEVER, POOR 
ANNULUS DEFINITION IS REASON TO TREAT THE CEMENTUM AGES AS APPROXIMATIONS. 

THE HISTOLOGICAL CONDITION OF THE TEETH IAS EXCELLENT. IN THE TOOTH SECTIONS, THE INTACT PERIODONTAL MEMBRANE CONFIRMS THAT HO 
CEMENTUM IS MISSING FROM THE PERIPHERY OF THE ROOT. DIFFERENTIAL STAINING BETIEEN DARK CEMENTUM ANNULI AND LIGHT CEMENTUM IS POOR 
(ANNULI ARE POORLY DEFINED). FACTORS THAT CAUSE POOR HISTOLOGICAL CONDITION, CEMENTUM DAMAGE, OR POOR DIFFERENTIAL STAINING INCLUDE 
PHYSICAL ABRASION, PROLONGED EXPOSURE TO HIGH TEMPERATURES (AT OR ABOVE BOILING), AND EXPOSURE TO CHENICAL AGENTS SUCH AS BLEACH. 



AGE AS DETERMINED BY CEMENTUM ANALYSIS 
Matt Donohue 

Process code: d 
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Species 

Ml 
Ml 
Ml 
Ml 
Ml 
Ml 
Ml 
MUSKRAT 
MUSKRAT 
MUSKRAT 
MUSKRAT 
MUSKRAT 
yUSKRAT 
yUSKRAT 
yUSKRAT 
yUSKRAT 
yUSKRAT 
yUSKRAT 
yUSKRAT 
yUSKRAT 
MUSKRAT 
MUSKRAT 
MUSKRAT 
MUSKRAT 
MUSKRAT 

SLIDE i 

1 
2 
3 
4 
5 
6 
7 
6 
9 
\ i 
11 
12 
13 
14 
1.5 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

TOOTH ID 

mmt i 
121593-803 
121693-823 
02179TB104e2MK 
121593-805 
122193-877 
021794-025 
ai26940D170101MR 
REAC121093-770 
0126940D020102MR 
021794-029 
TB160406HR 
012494-980 
012994-985 
SAMPLE RAT 
021794-030 
121093-768 
121093-767 
021694TB250305yR 
012994-982 
121093-766 
121093-765 
021694T8320303yR 
0127940D120205yR 
121093-769 

Age CC Notes 

3 A 
2 A 
0 A 
3 A 
0 A 
1 A 
0 A 
2 B 
0 A 
3 C 
1 B 
2 C 
1 B 
0 B 
0 B 
1 B 
0 B 
0 A 
0 A 
0 A 
2 C 
0 A 
0 A 
3 C 
0 A 

1-2 

3-5 
0-1 
2-4 
1-2 
0-1 
0-1 
1-2 
0-1 

2-4 

3-5 



CERTAINTY CODES; A. B. C, A letter suffix is a reliability indicator or 'certainty code' for a deteriined age. Soie tooth sections 
have a distinct annulus pattern and the result of age analysis is nearly certain. The result of the analysis of other tooth sections 
Is less certain because of indistinct or irregular annuli or because portions of the tooth root lay have been alssing. 

A ' result nearly certain. B * sote error possible. C » error likely. 

The judgeeent about whether a deteriined age could be in error is subjective. Criteria for certainty code assignient are as follois: 

1. Distinctness of ceientun band staining. 

2. Regularity of ceientus band pattern. 
3. Relative aiount and location of ceientun and dentine. 
4. Histological characteristics of cesentus. . 

le have no evidence supporting any relationship betseen our certainty code and accuracy, but generally relate the lost accurate results 
to the 'A' certainty code. 

Accuracy I lilts have been established as outlined beloi. For eiaiple , If I think that a 9-year-old laiial could be a year older or 
younger because of an unclear ceientui pattern, it lould be given a certainty code of 'A' along lith the deteriined age of 9 years. If 
I think that a 6-year-old laiial could be a year younger or older, the certainty code of 'B' lould be given. 

Certain-ty Code 
Deteriined Age A B C 

1-7 years t/- 0 years +/- 1 +/- 2 
8-15 +/- r +/- 2 +/- 3 
16+ +/- 2 +/- 3 +/- 4+ 

THE REPORT GIVES AGE AT THE LAST BIRTHDAY, in the sale style as huian age is given. The dates beio* are the standardized 'birthdays' 
le use for each species, 

1 February - black bear, grizzly bear. 
1 April - bobcat, lynx, gray fox, kit fox, red fox, river otter, 

link, larten, fisher, badger, l o l v e n n e . 
1 lay - pronghorn, arctic fox, coyote, «olf, striped 

skunk, raccoon. 
1 June - deer, elk, eoose, caribou, goat, sheep, bison. 

EXPLANATION OF CODES USED IN 'NOTES' SECTION; AH - abnorial histology; BR - broken root, ceientui lissing and no accurate age 
deteriination possible; CD - ceientui daiaged; IN - age deteriined by inspection, without sectioning; LI - lateral incisor (not 
standard It); NE - no envelope ilth this I.D. nunber; NP - not processed; NS - not a standard tooth type for age analysis lethod, 
accuracy of result uncertain; NTR - no tooth received in envelope; PF - process failure; PR - processed. 

JUVENILE AGE CLASS: Identified by ' 0 ' in the age coluin. 

ABBREVIATIONS USED FOR SPECIES IDENTIFICATION; 
BA badger CA caribou GB grizzly bear Nl link RO river otter 
BB black bear CO coyote GO lountain goat ML aouRtilo lion SH lountaln sheep 
BO bobcat EL elk yA larten yo loose 10 lolf 
BT black-tailed deer Fl fisher MD lule deer PR pronghorn antelope IT ihite-tailed deer 

FO fox RA raccoon IV lolverine 



AGE AS D E T E R M I N E D BY C E M E N T U M A N A L Y S I S 
M a t t D o n o h u e 

P r o c e s s c o d e : d 
1 7 M a y 1 9 9 4 

Page 1 o f 2 
AGE REPORT 

By: 6 a r y H a t s o n 

Hatson's, Box 3J8, Hilltoun IIT 59851 
Phone: (4)6) 258-6286 Tooth type: Kink canine 

Kusltrat 111 * isandible 
Prepared for: Paul Bovitz Ratt Donohue Season of collection: As noted 
Roy Ueston Inc 
Edison 1(3 Species: Nink (3) 
Process code: d Nuskrat (13) 
Filenaae: ADI61t94-222Y 
Date: It June 1994 

"B" RELIABILITY CEHENTUII ABES: THERE IS HISTOLOBICflL EVIDENCE TO SUPPORT THE REPORTED CENENTUN A6E. If ERROR IS PRESENT, IT MOULD BE 
LIKELY WITHIN THE RAN6E 6IVEK UNDER "NOTES". " C RELIABILITY CENEHTUH ABES: THERE IS LITTLE HISTOLOGICAL EVIDENCE TO SUPPORT THE 
REPORTED CEHENTUN ABE, UHICH RIGHT BE UITHIN THE RANGE BIVEN. 

IIINt CANINE: NftTSON'S STAHOAROHED CENENTUN A6IN6 NOOEL MAS USED FOR CENENTUN A6IN6. CENENTUN ANNULI ARE RE6ULAR ANO DISTINCT, ANO 
ABES DETERNINED FRON THEIR COUNT ARE CONSIDERED TO BE HIGHLY ACCURATE. 

NINK ASSURED 6IRTHDATE IS 1 APRIL. ABES REPORTED BELOW ARE 6IVEN AS IF EACH OF THE 3 ANINALS HAD PASSED THE ANNUAL BIRTHDAY, EVEN 
TH0U6H 1 TOOTH WAS COLLECTED DURING LATE NARCH. 

HUSKRAT ASSURED BIRTHDATE IS NARCH-SEPT. AGES REPORTED BELOW ARE GIVEN AS IF EACH OF THE NUSKRATS HAD PASSED THE ANNUAL BIRTHDAY. 

HUSKRAT HOLAR HUHBER 1: SPECIHEN SECTIONING NETHOO. THE TOOTH WAS REHOVED BY CUTTIN6 THE NANDIBLE OH EITHER SIDE OF IT WITH A 
LAPIDARY SAW. THE RESULTING TISSUE PIECE WAS SECTIONED WITH HI INTACT IN ITS SOCKET. 

HUSKRAT CENENTUN AGIN6 HODEL. REFERENCE: NOTES 6IVEN IN AGE REPORT OF 2 NOVENBER 1993; PAUL BOVITZ; AfilNB FILE AN11«293-2I1. 

CEHENTUN ANNULI OF HI HAVE CHARACTERISTICS DIFFERENT FRON THOSE OF OTHER SPECIES. ANNULI ARE POORLY DEFINED, AND APPEAR TO BE 
COHPLEX (HAVING HORE THAN A SINGLE ANNUAL COHPONENT). NEITHER ACCURACY NOR PRECISION OF CENEHTUH AGES DETERNINED BY COUNTING 
APPARENT ANNULI IS KNOWN. 

THE CHARACTERISTICALLY SHALL AHOUNT OF CEHENTUH AND UNDEVELOPED TOOTH ROOTS OF TEETH CLASSIFIED AS AGE "»" APPEAR TO BE 600D 
CRITERIA FOR HKROSCOPIC'IDENTIFICATION Of THE AGE CLASS. 

TEETH AGED AS OLDER THAN t YEARS HAVE A CHARACTERISTICALLY LARGER AHOUHT OF CEHENTUN AND GREATER ROOT OEVELOPNENT. HOWEVER, POOR 
ANNULUS DEFINITION IS REASON TO TREAT THE CEHENTUH AGES AS APPROXIHATIONS. 

THE HISTOLOGICAL CONDITION OF THE TEETH WAS EXCELLENT. IN THE TOOTH SECTIONS, THE INTACT PERIODONTAL HEHBRANE CONFIRMS THAT NO 
CEHENTUN IS HISSING FROH THE PERIPHERY Of THE ROOT. DIFFERENTIAL STAINIHB BETWEEN DARK CENEHTUH ANNULI AND LIGHT CEHENTUH IS VERY GOOD 
(HINK) TO POOR (HUSKRAT; ANNULI ARE POORLY DEFINED). FACTORS THAT CAUSE POOR HISTOLOGICAL CONDITION, CENENTUN DANAGE. OR POOR 
DIFFERENTIAL STAINING INCLUDE PHYSICAL ABRASION, PROLONGED EXPOSURE TO HIGH TEHPERATURES (AT OR ABOVE BOILING), AND EXPOSURE TO 
CHEHICAL AGENTS SUCH AS BLEACH. THE CHARACTERISTIC Of INDISTINCT CENENTUN ANNULI IN THE NUSKRAT TEETH IS CONSIDERED TO BE TYPICAL Of 
THE SPECIES (NOT CAUSED BY CHEHICAL OR PHYSICAL AGENTS). 



DATA 

A G E AS D E T E R M I N E D BY C E M E N T U M A N A L Y S I S 
M a t t D o n o h u e 

P r o c e s s c o d e : d 
17 M a y 1 9 9 1 
P a g e 2 o f 2 

Species 

HINK 

HUSKRAT 

Date 
5 S S = S S = = 

3-22 
4-26 
4-7 
2-16 
3-15 
3-3» 
3-15 
3-16 
3-16 
4-6 
4-1 
3-16 
3-16 
4-1 
4-6 
4-1 

Tooth/slide 

S==S=SSS3==SB 

ID Weston ID Age 

t31994PD36(7«lHK 1 
e42694A0t6t21INK 4 
l4e794ADiet5tlNK 1 
t21694T629e3t4HR 1 
•31594PD»6l2tlHR 1 
l33l94A03ttl>4HR 
t31494PD22e2t2NR 
e31594-15» KAIRIV 
•31594-149 KALRIV 
» 4 « 6 9 4 - 3 3 9 ^ K 1 1 L R I V 

•41194-226 KALRIV 
•31594-152 KALRIV 
•31594-151 KALRIV 
•41194-228 KALRIV 
•4t694-335 KALRIV 
•4J192-227 KALRIV 

CC 

A 
A 
A 
A 
B 
B 

! B 
> B 
B 

I 8 
I 8 
3 B 
1 B 
9 B 

1 B 
2 B 

Notes 
S = 3 S S S S S £ S S S S S S S S S 

1-? 
3-5 
1-3 
1-3 
1-2. 
•-2 
1-3 
2-3 
1-2 
3-4 
1-2 
1-2 



GENERAL IHFORHATION 

NATSON'S LABORATORY CENEHTUH AGE ANALYSIS. General Inforntion. 

CERTAINTY CODES: A. B. C. A letter suffix is a reliability indicator or "certainty code' for a deteriined age. Soie tooth sections 
have a distinct annulus pattern and the result of age analysis is nearly certain. The result of the analysis of other tooth sections 
is less certain because of indistinct or irregular, annuli or because portions of the tooth root lay have been aissing. 

A = result nearly certain. 8 ° soie error possible. C » error likely. 

The judgeient about whether a deteriined age could be in error is subjective. Criteria for certainty code assignient are as follows: 

1. Distinctness of ceientui band staining. 

2. Regularity of ceientui band pattern. 
3. Relative aiount and location of ceientui and dentine. 
4. Histological characteristics of ceientui. 

We have no evidence supporting any relationship between our certainty code and accuracy, but generally relate ttte aost accurate results 
to the "A" certainty code. 

Accuracy U n i t s have been established as outlined below. For exaaple , if I think that a 9-year-old laiial could be a year older or 
younger because of an unclear ceientui pattern, it would be given a certainty code of 'A' along with the deteriined age of 9 years. If 
I think that a 6-year-old saiaal could be a year younger or older, the certainty code of 'B' would be given. 

Certainty Code 
Deteriined Age A B C 

1-7 years +/- • years +/- 1 +/- 2 
B-15 +/- 1 +/- 2 +/- 3 
16+ +/- 2 +/- 3 +/- 4+ 

THE REPORT GIVES AGE AT THE LAST BIRTHDAY, in the saie style as huian age is given. The dates below are the standardized "birthdays" 
we use for each species. 

1 february - black bear, grizzly bear. 
1 April - bobcat, lynx, gray fox, kit fox, red fox, river otter, 

link, larten, fisher, badger, wolverine. 
1 Nay - pronghorn, arctic fox, coyote, wolf, striped 

skunk, raccoon. 
1 June - deer, elk, aoose, caribou, goat, sheep, bison. 

EXPLANATION OF COOES USED IN "NOTES" SECTION: AH - abnorial histology; BR - broken root, ceientui aissing and no accurate age 
deteriination possible; CD - ceientui daaaged; IN - age deternined by inspection, without sectioning; LI - lateral incisor (not 
standard I I ) ; NE - no envelope with this I.D. nuaber; NP - not processed; NS - not a standard tootli type for age analysis aethod, 
accuracy of result uncertain; NTR - no tooth received in envelope; Pf - process failure; PR - processed. 

JUVENILE AGE CLASS; Identified by "•" in the age coluin. 

ABBREVIATIONS USED FOR SPECIES IDENTIFICATION: 
BA badger CA caribou GB grizzly bear HI link RO river otter 
BB black bear CO coyote GO lountain goat NL lountain lion SH aountain sheep 
BO bobcat , EL elk HA narten NO aoose WO wolf 
BT black-tailed deer Fl fisher NO aule deer PR pronghorn antelope WT white-tailed deer 

FO fox RA raccoon WV wolverine 




